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METHOD AND COMPOSITION FOR ALTERING A 
B CELL MEDIATED PATHOLOGY 



RELATED APPLICATIONS 

5 This application claims priority to the U.S. Provisional Application No. 

60/224,723, entitled "Method for Producing an Idiotypic Vaccine," the U.S. Provisional 
Application No. 60/224,722 entitled "Expression Vectors for Production of 
J; Recombinant Immunoglobulin" and the U.S. Provisional Application No. 60/279,079 

O entitled "Method and Composition for Altering a B Cell Mediated Pathology." 

m 

M 10 

nj FIELD OF THE INVENTION 

^ This invention relates generally to the field of immxmology and immunotherapy. 

K More specifically, this invention relates to methods and compositions for altering B cell 

K ■ . 

Q mediated pathologies, such as B cell malignancies and/or autoimmune diseases. 

tf^ ^ — . 

U 15 

BACKGROUND OF THE INVENTION 

The immune system produces both antibody-mediated and cell-mediated 
responses. Each type of immune response is regulated by a type of lymphocyte, B cells 
(for antibody-mediated response) and T cells (for cell-mediated response). B cells 

20 initially recognize an antigen when the antigen binds to the IgM and IgD molecules on 
the B cell's surface. Each B cell clone recognizes only specific antigens due to the 
unique idiotype of that clone. Upon recognition of the antigen, B cells internalize and 
process the antigen for presentation via MHC class II molecules. B cells can thereby 
function as an antigen presenting cell ("APC") for T cells. T cells bind to portions of 

25 foreign proteins (antigens) when portions of the protein associate with a major 

histocompatibility complex molecule ("MHC"), typically on an APC, in which the 
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antigen is digested into fragments and presented on the surface of the APC bound to its 
MHC. 

Several types of cancers have their origin in the circulatory system. Among the 
major types are: leukemias, a neoplasm of the bone marrow and blood; myelomas, a 
5 cancer of B cells; and lymphomas, a group of cancers that originate in the lymphatic 
system. Lymphomas can be fiirther classified into several groups; one of these groups 
is the non-Hodgkin's lymphomas which, in tum, forms a diverse group of cancers. 
Three broad categories of these lymphomas are defined according to the Intemational 
Working Formulation for tumor classification, low grade, intermediate grade and high 
10 grade, which differ in their curability and aggressiveness (Cheson, et aL, "Report of an 
Intemational Workshop to Standardize Response Criteria for Non-Hodgkin's 
Lymphomas," /. C/m Owco/. 17(4): 1244, 1999). Overall, these lymphomas collectively 
rank fifth in the United States in terms of cancer incidence and mortality, and 
approximately 50,000 new cases are diagnosed each year. 

rS In a recenfsfudywhich examined~fifty-one case isolMes^f Mgh^j^adeiron^ 

Hodgkins's lymphoma (NHL), forty-three were shown to be derived from B cells while 
eight were shown to be derived from T cells ( Brown et al, Histopathology 14:621-27, 
1989). Therefore, treatments directed specifically towards pathological B cells would 
be valuable in the treatment of non-Hodgkin's lymphomas and myelomas. 

20 Initial attempts in the field to develop an immunology-based treatment directed 

at antigens uniquely produced by malignant B cells involved laboriously isolating and 
purifying idiotypic (Id) proteins directly from the pathological B cells. This purified 
protein was first used in model systems to treat the associated lymphoma. It was 
demonstrated that this active immunization against idiotypic determinants on isolated 

25 proteins could produce resistance to tumor growth in a mouse model system (Daley et 

al.JJmmunol 120(5):1620-24, 1978; Sakato et al, Microbiol Immunol 23(9):927-31, 

1979). This phenomenon of resistance to tumor growth has been subsequently 
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reproduced in a number of additional experimental tumor models (Stevenson et aL, 
JJmmunol 130(2):970-03, 1983; George et al.J.Immunol 141 (6):2 168-74, 1988; 
Kwak,e/a/.,5/oot/76(ll):2411-17, 1990). 

Among the first attempts at bringing this idea and technology into the clinic was 
5 very labor intensive and utilized mouse monoclonal antibodies generated against 
proteins isolated fi:om the patients' individual lymphomas following biopsy. Meeker 
and coworkers generated mouse monoclonal anti-idiotype antibodies for treatment of 
eleven patients after most had already undergone conventional lymphoma therapy 
C= (Meeker et al , Blood 65 : 1 349-63, 1985). Positive results were obtained in roughly half 

10 the patients, with one case of apparent remission. In some of the patients, however, the 
lymphoma cells developed a resistance to the antibody via switching the class of cell 
surface-expressed antibodies (Meeker et al, NEnglJMed. 312:1658-65, 1985). 

Another way a B cell lymphoma clone developed resistance to anti-idiotypic 



ly 



3 7. 



^ antibodies is via a somatic mutation in the CDR2 region (Cleary et al. Cell 44:97-106, 

O 15 1986), thereby evading recognition. While this passive immunity approach for 

treatment has the advantage that it only requires isolation and purification of a relatively 
minor amount of idiotypic protein fi-om a patient for raising an immune response in a 
mouse, the usefiilness for treating lymphomas with monoclonal antibodies directed at 
idiotypes is limited, hi the absence of a robust and convenient way to produce large 
20 quantities of idiotypic protein, however, this could prove to be the only practical way to 
exploit the abilities of the immune system to directly attack the idiotype of a B cell 
lymphoma. 

Kwak et al. pursued a different approach and attempted the active immunization 
of patients using proteins pxirified fi-om their own unique lymphomas in spite of the 
25 logistical requirement for isolating large quantities of idiotypic proteins (Kwak et al, N. 
Engl J. Med. 327:1209-15, 1992). Patients who had minimal or no disease following 
chemotherapy were treated by vaccination with autologous idiotype proteins. In order 
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to obtain sufficient quantities of idiotypic proteins for vaccination, lymphoma cells 
obtained by biopsy were fused with an established cell line to facilitate their growth in 
tissue culture, and the secreted idiotype proteins were purified via chromatography. 
Large scale application of this method of immunization is precluded due to the extreme 
5 labor requirements, technical barriers, and prohibitive costs. Additionally, concems 
have recently been raised conceming the viral loads associated with protein production 
in mammalian cells. 

In a following paper, Hsu et al reported on the phase I/II of the above clinical 
trial utilizing vaccination of the idiotype conjugated to keyhole limpet hemocyanin 
10 (KLH) in the treatment of B-cell lymphoma (Hsu et al. Blood 89:3129-35, 1997). 
After standard chemotherapy, 41 patients with refractory non-Hodgkin's B-cell 
lymphoma were vaccinated with a tumor-specific idiotype. As per Kwak et al (1992), 
supra, the tumor-specific idiotype antigens were obtained by chromatographic 
purification of proteins produced by the patients' hybridomas. These proteins were 
15 therefore composed of the entire variable and constant regions of the patient's own 

immunoglobulin from the patients' lymphomas. The results showed that the generation 
of an anti-idiotype response correlated with improved clinical outcome. The duration of 
freedom from disease progression and overall survival of all patients mounting an anti- 
idiotype cellular immune response were significantly prolonged compared to those 
20 patients who did not mount an immune response. This study confirms that patients with 
B-cell lymphomas can be induced to make a specific immune response against tumor 
idiotype (Id) protein. Furthermore, the ability to generate an anti-idiotype immune 
response correlates with a more favorable clinical outcome. However, to treat each 
individual patient, lymphoma cells obtained by biopsy must be fused to established cell 
25 lines in order to allow the production of sufficient protein to vaccinate a typical patient. 
This process would be difficult or impractical to use on a commercial scale. 

4 
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More recently, Bendandi et al demonstrated idiotypic, patient-specific 
vaccination-induced remissions in patients with follicular lymphoma (Bendandi et al, 
Nat Med. 5:1171-77, 1999). Following standard chemotherapy, twenty patients 
demonstrating complete clinical remission were vaccinated using patient-specific 
5 idiotypic proteins accompanied by granulocyte-monocyte colony-stimulating factor 
(GM-CSF; see infra,). Molecular analysis of the translocations characteristic of this 
lymphoma was conducted prior to chemotherapy, at clinical remission and following 
vaccination therapy. Eight of eleven patients with detectable translocations after 
chemotherapy-induced remission were found to imdergo complete molecular remission 

10 following this vaccination. Tumor-specific cytotoxic CDS'" and CDA^ T cells were 
found in 19 of 20 patients. Tumor-specific antibodies were also detected but were not 
found to be required for remission. Again, this study used idiotypic proteins made up of 
the entire variable and constant region of the immunoglobulin found associated with the 
patient's lymphoma and produced by heterohybridoma fiision. 

15 Therefore, directing an immune response to the idiotype of cells is a promising 

approach, but the above techniques are limited by the requirement of producing 
sufficient quantities of idiotypic proteins fi*om each patient's lymphoma cells. 

The concept of anti-idiotypic immunity against B cell tumors has also been used 
in the case of multiple myeloma. Results have been reported by Kwak and coworkers 

20 regarding its use in enhancing the specific efficacy of allogeneic marrow grafts by pre- 
immunizing the donor with myeloma IgG isolated from the patient (Kwak et al, Lancet 
345 (8956): 1016-20, 1995). Also, Massaia and coworkers vaccinated patients in 
remission following high-dose chemotherapy, followed by peripheral blood stem cell 
transplantation (Massaia et al. Blood 94:673-83, 1999). 

25 Granulocyte-monocyte colony-stimulating factor (GM-CSF), used above in 

Bendandi et al 's study, is a hematopoietic growth factor which stimulates proliferation 
and differentiation of hematopoietic progenitor cells. This cytokine also plays a role in 

5 
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shaping cellular immunity by augmenting T-cell proliferation (Santoli et al , JJmmunoL 
141(2):519-26, 1988). increasing expression of adhesion molecules on granulocytes and 
monocytes (Young et al, JJmmunoL 145(2):607-15, 1990; Grabstein et al. Science 
232(4749):506-08, 1986), and augmenting antigen presentation (Morrissey et al, 
5 JJmmunol 139(4):1 1 13-9, 1987; Heufler et al, J, Exp, Med. 167(2):700-05, 1988; 
SmiXhetal, JJmmunoL 144(5): 1777-82, 1990). 

p Cell-based vaccines genetically engineered to produce GM-CSF have been 

shown to induce cellular immune responses capable of eliminating systemic lymphomas 

ry in preclinical models. This effect is mediated exclusively through activation of the 

10 cellular arm of the immune system (Levitsky et al, J. Immuno. 156(10): 3858-65, 

JSC J 

; ^ 1 996). Similarly, low doses of free GM-CSF have been shown to enhance the 

s protective anti-tumor immimity induced by idiotype protein-KLH immxmization 

=^ because of its ability to enhance immunity through an effect on the CDS cells (Kwak et 

M al. , Proc. Natl. Acad. Sci. USA 93(20): 1 0972-77, 1 996. In one study, GM-CSF was 

Q 15 shown to be the best immunomodulator to generate anti-tumor immunity among those 

■ ■ • 

tested in a model system (Dranoff, G., Proc, Natl Acad. ScL USA 90(8):3539-43, 

1993.) 

GM-CSF has also been used as a portion of a chimeric protein used to generate 
an immune response in model systems. Chen and Levy (Chen and Levy, J. Immunol 

20 154(7):3105-17, 1995; U. S. Patent No. 6,099,846) studied the production of mouse 

monoclonal antibodies using a chimeric protein containing a portion of GM-CSF plus a 
portion of an antigen of interest, namely an idiotypic region obtained from a murine B- 
cell tumor, 38C13, both fiised to portions of human immunoglobulin chains. Chen and 
coworkers have also studied ftision proteins where the GM-CSF moiety has been 

25 replaced by portions of IL-2 or IL-4 (Chen et al, JImmunol 153(10):4775-87, 1994). 
One explanation for the requirement of including the GM-CSF moiety (or interlexikin 
moiety) was to augment the effect of low levels of chimeric protein produced by the 
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mammalian cell expression system. However, the use of purified GM-CSF co- 
administered with a chimeric protein to enhance the immune response of a vaccination 
has not been demonstrated. 

With the advent of recombinant DNA technology, heavy and light chain cDNA 

5 molecules can now be cloned from hybridomas or from combinatorial libraries 

employing the polymerase chain reaction (PGR). This recombinant DNA technology 
allows researchers to manipulate the effector ftinction or the binding function of a 
selected monoclonal antibody. Jn addition, combinatorial libraries of immunoglobulins 
can be generated by cloning a large number of Vl and Vh genes, randomly assorting 

10 them to create a library of different binding specificities, expressing them in E. coli, 
then screening the stochastic library for clones with the desired binding affinities (Huse 
et al. Science 246(4935):1275-81, 1989). Using this recombinant approach, human 
antibodies were cloned with high affinity and specificity for tetanus toxoid from a 
randomized combinatorial library expressed in E. coli (MuUinax et al, Proc, Natl 

15 Acad, ScL 87(20 ):8095-99, 1990). The immunoglobulin genes were cloned from 

activated B-cells into bacteriophage vectors using the polymerase chain reaction (PGR) 
with specific primers. The H and L chains were randomly combined and co-expressed 
in E. coli to comprise a library of 10^ members. This combinatorial library was 
screened with ^^^I-tetanus toxoid and 0.2% of the clones displayed binding activity 

20 (MuUinax et al, supra). In addition, murine monoclonal antibodies have also been 
identified using a similar approach (Huse et al, supra; Caton et al, Proc, Natl Acad. 
ScL 87(16):6450-54, 1990). Winter and co-workers used a plasmid vector to clone 
immunoglobulin domains by the polymerase chain reaction for expression in bacteria 
(Orlandi etal.Proc. Natl Acad Sci, 86(10):3833-37, 1989). 

25 Newly developed E, coli antibody cloning systems are very usefiil for the 

identification of genes encoding desired binding specificities. However, antibodies 
produced in E. coli are not generally usefiil for therapeutic applications. Typically, only 
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the antibody antigen binding fragments. Fab or Fv, can be produced as secreted 
products in bacteria. In the rare instance when a whole chain tetrameric IgG has been 
produced in E, coli, the Ch2 domains are not glycosylated. Nonglycosylated antibodies 
lack the cytolytic activities antibody-directed cellular cytotoxicity (ADCC) and 
5 complement activation that make passive immunotherapy so powerful. Mammahan 
expression systems produce glycosolated antibody and thus circumvent this limitation 
O of the bacterial system. However, recent modifications in the CBER division of the 

5 FDA's "Points to Consider" clearly signal their concems about viral loads associated 

Sj; with monoclonal antibodies produced in mammalian cells. Moreover, it is expected that 

M= 10 any engineered antibody produced in a mammalian expression system will be quite 
il expensive ($1500-$5000 per dose). Altemative expression systems that circumvent the 

L difficulties encountered with current mammalian and bacterial systems are therefore 

LI 

ffl highly desirable. 

^3 The baculovirus expression system is an attractive altemative to antibody 

y 2^ production in E. coli and mammalian cells. The expression of recombinant proteins 
using the baculovirus system has been demonstrated in the past several years and has 
emerged as an excellent choice for high yield production (1-100 mg/L) of biologically 
active proteins in eukaryotic cells. The baculovirus/insect cell system also circumvents 
the solubility problems often encountered when recombinant proteins are overexpressed 
20 in prokaryotes. In addition, insect cells contain the eukaryotic post-translational 
modification machinery responsible for correct folding, disulfide formation, 
glycosylation, p-hydroxylation, fatty acid acylation, prenylation, phosphorylation and 
amidation not present in prokaryotes. The production of a fimctional, glycosylated 
monoclonal antibody recognizing human colorectal carcinoma cells from a baculovirus 
25 expression system has been recently demonstrated (Nesbit, J. Immunol Methods 
151:201-208, 1992). Additionally, expression of recombinant IgA has also been 
demonstrated in baculovirus cells, and this IgA was correctly assembled into heavy 

8 
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chain/light chain heterodimers, N-glycosylated, and secreted (Carayannopoulos et al, 
Proc. Natl Acad, Set 91:8348-52, 1994, PCT Publication No. WO 98/30577, U.S. 
Patent No. 6,063,905). However, the use of baculovirus to express a chimeric idiotypic 
protein for use as an inunxinotherapeutic agent to modify a B cell pathology such as B 
cell malignancies and autoimmune diseases has not been demonstrated. 



SUMMARY OF THE INVENTION 

The present invention provides a method for altering a B cell mediated 
pathology in a patient. This method includes administering a composition that contains 
10 at least one chimeric protein having at least a portion of a Vh or Vl region of an 

immunoglobulin variable region and at least a portion of an inununoglobulin constant 
L region. The Vh or Vl region used in this composition is associated with a particular 

Isrr 

immunoglobulin produced by a B cell jfrom a patient having a B cell mediated 
pathology. After administering such a composition into a patient, the B cell mediated 



1 5 pathology in the patient is altered. 



The present invention also provides a method for altering a B cell mediated 
pathology in a patient by administering a composition containing two different chimeric 
proteins. Each chimeric protein has at least a portion of a Vh and/or Vl region of an 
immunoglobuUn chain linked to at least a portion of an immunoglobulin constant 
20 region. The Vh and/or Vl regions that are part of the chimeric protein are associated 
with particular immunoglobulin chains fi-om a B cell of the patient having a B cell 
mediated pathology. 

Specific immunoglobulin chains containing patient-derived unique Vh and/or Vl 
chains can be developed as therapeutic compositions. They will have therapeutic value 
25 for patients suffering from a variety of B cell malignancies or autoimmune diseases. 
Among the major types of cancers that can be treated are leukemias, myelomas, and 
lymphomas; among the lymphomas is non-Hodgkin's lymphoma. As an example of the 
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therapeutic value of the instant invention, antigens derived from B cell lymphomas have 
been used to treat patients. 

Suspected self-antigens can be used to affinity purify B cells involved in 
autoimmune diseases, such as multiple sclerosis (MS) (Warren and Catz, Mult Scler 
6(5):300-l 1, 2000), systemic lupus erythematosus (SLE) (Zhang, J. et al, J, Immunol 
166(1):6-10, 2001; Odendahl, M. et aL,J. Immunol. 165(10):5970-79, 2000), anti-Hu 
associated paraneoplastic neurological syndromes (Rauer, S. and Kaiser, R., J. 
NeuroimmunoL lll(l-2):241-44, 2000); and autoimmune hepatitis (AIH) (Ogawa, S. et 
al, /. Gastroenterol Hepatol (l):69-75, 2000). Other autoimmune diseases which may 
have B cell involvement include rheumatoid arthritis (RA), myasthenia gravis (MG), 
autoimmune thyroiditis (Hashimoto's thyroiditis), autoimmune uveoretinitis, 
polymyositis, scleroderma, and certain types of diabetes. Following the purification of 
a small number of pathogenic B cells, the variable portion of the immunoglobulins 
expressed by these cells may be cloned via PGR using the methods described in the 
invention. Once cloned, the Vh and/or Vl portions of the immunoglobulin chains 
specifically involved in the B cell pathology can be used to make chimeric proteins 
which can be expressed in a baculovirus system as described herein. 

The immunoglobulin constant regions used in the above compositions and 
chimeric protein can be from IgGi, IgG2, IgGs, IgG4 IgAi, IgA2, IgM, IgD, IgE heavy 
20 chains, and k or A. light chains or portions thereof. In some of the embodiments, the 
chimeric protein only contains either the Vh and/or Vl region of an immmioglobulin 
region with an immunoglobulin constant region. Examples of chimeric proteins include 
VH-IgGyi, Vl-k, and Vl-X.. In another embodiment, the composition contains two 
chimeric proteins that each respectively contains a Vh and Vl region with an 
25 immunoglobulin constant region. Examples include Vn-IgGyi and Vl-k, and Vn-IgGyi 
andVL-A.. 



m 



10 
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The present invention also provides a method for producing chimeric proteins 
using recombinant DNA technology and an expression system. This method includes 
the following steps: (a) isolating genes encoding the Vh or Vl region of an 
immunoglobulin chain from B cells of a patient having a B cell mediated pathology, (b) 

5 inserting the isolated gene encoding the Vh or Vl region of an immunoglobulin chain 
and the gene encoding an immunoglobulin constant region into an expression vector to 
allow the expression of a chimeric protein, (c) producing the chimeric protein by 
introducing the expression vector into insect cell lines and allowing its expression, and 
(d) isolating the chimeric protein. The method for producing chimeric proteins further 

1 0 includes a step of inserting a gene encoding either the Vh and/or Vl region of an 

immunoglobulin chain and a gene encoding a second immvmoglobulin constant region 
into the expression vector to allow the expression of the second chimeric protein. 

The present invention further provides a composition for altering a B cell 
mediated pathology in a patient. This composition contains at least one chimeric 

1 5 protein having at least a portion of a Vh and/or Vl region of an immxmoglobulin chain 
and at least a portion of an immunoglobulin constant region. In preferred embodiments, 
the chimeric proteins may comprise at least a portion of a Vh region of an 
immunoglobulin chain and at least a portion of an immunoglobulin constant region. 
The Vh or Vl region that is part of the chimeric protein are associated with a particular 

20 immunoglobulin chain from a B cell of a patient having a B cell mediated pathology. 
The composition further contains a second chimeric protein having at least a portion of 
a Vh and/or Vl region of an immunoglobulin chain and at least a portion of a second 
immimoglobulin constant region. In other preferred embodiments, the second chimeric 
protein may comprise at least a portion of a Vh or Vl region of an immunoglobulin 

25 chain and at least a portion of an immunoglobulin constant region. The Vh or Vl region 
that is part of the chimeric protein is associated with a particular immunoglobulin chain 
from a B cell of a patient having a B cell mediated pathology. 

11 
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In one of the embodiments of the invention, the composition comprises two 
chimeric proteins. The first of the chimeric protein comprises the entire Vh region and a 
human constant region of an immunoglobulin IgG,, (VH-IgG,i), and the second 
chimeric protein comprises the entire and a human k or X constant region (Vl-Q or 

5 Vl-Cx). In other preferred embodiments, either or both of the chimeric proteins may 
comprise at least a portion of a Vh and/or Vl region of an immunoglobulin chain, plus a 
linker region, and at least a portion of an immunoglobulin constant region. 

In another embodiment of the invention, the composition contains a single 
chimeric protein containing either a Vh and/or Vl region firom a particular 

10 immunoglobulin chain from a B cell of a patient and an immunoglobulin constant 

region. Examples include chimeric proteins Vn-IgG,,, Vl-k, Vl-K Vt-IgG,!, Vh-k, and 

In one of the embodiments of the invention, the expression vector used to 

express the chimeric proteins is a baculovirus vector. The vect or p referably cont ains 

15 two expression cassettes each having a promoter, a secretory signal sequence and a 
chimeric protein. One expression cassette contains the baculovirus AcNPV plO 
promotor linked to the honey bee melittin secretory signal sequence. The other 
expression cassette has the polyhedrin promotor linked to a human placental alkaline 
phosphatase secretory signal sequence. In addition to the listed promoters and signal 
20 sequences, other promoters and signal sequences known to those skilled in the art could 
be used. In some preferred embodiments, the signal sequences are endogenous signal 
sequences associated with the Vh and Vl genes isolated from patients, or other signal 
sequences involved in antibody production. The genes encoding the Vh or Vl portions 
of the immunoglobulin chains, and the genes encoding immunoglobulin constant region 
25 are inserted, separately and/or together, into the above expression cassette of the 

baculovirus vector allowing expression of one or two chimeric proteins. In a preferred 

12 
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embodiment, the constant region of the immunoglobuUn heavy chain, such as IgGyi, 
with either the Vh or Vl region, is controlled by the polyhedrin promotor. 

Chimeric proteins produced are purified using affinity columns with anti- 
immunoglobulin antibodies or Ig-binding proteins, such as protein A for the constant 
5 region of an immunoglobulin heavy chain, and protein L for kappa Ught chains, and/or 
any other proteins that bind to an immunoglobulin binding domain. 

The present invention also contemplates covalently coupling the chimeric 
proteins to a carrier protein such as keyhole limpet hemocyanin (KLH). The 
composition of the present invention may also be administered into a patient together 
10 with a cytokine such as granulocyte-macrophage-CSF (GM-CSF), or a chemokine such 
as a monocyte chemotactic protein 3 (MCP 3). Because the present composition of the 
present invention containing chimeric protein(s) is specifically related to a particular 
immunoglobulin fi-om B cells of a patient having B cell mediated pathology, 
administration of this composition induces an immune response against the disease 
13 ^ffic-rdiot3retn-wWch-particularA^-H-orA^Trse^^^ 



responses against B cells associated with autoimmune diseases involving B cells that 
use a restricted repertoire of immunoglobulin V-region segments, such as Vh or Vl 
segments may induce a therapeutic result. Thus, the administration of the composition 
of the present invention alters a B cell mediated pathology and/or autoimmune diseases 
20 in a patient. The administration routes for the invented composition include but are not 
limited to oral delivery, inhalation delivery, injection deUvery, ti-ansdermal delivery, 
and the like. 

All U.S. patents and appUcations; foreign patents and appUcations; scientific 
articles; books; and publications mentioned herein are hereby incorporated by reference 
25 in tiieir entirety, including any drawings, figures and tables, as though set forth in full. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1: 



A general scheme for producing a composition comprising 



chimeric proteins for Vh or Vl regions of a particular immunoglobulin from B cells 
from a patient having B cell mediated pathology. 



polyhedrin gene promoter (nucleotides 1 to 120 of the GenBank accession number 
10 X06637 (SEQ ID NO:92)) andVhe AcMNPV plO promoter (nucleotides 8 to 237 of 
GenBank accession number A28^89 (SEQ ID NO:93)). 

Figure 4: DNA sequence of the plasmid pTRABac/9F l 2. This plasmid 
contains the genes for the heavy and light (k) chains expressed by the stable human cell- 
line 9F12. This cell line produces a human IgGl/K antibody specific for tetanus toxoid 

1-5 (SEQ-^ID-N0:89)— The-underlined-regi0ns-represent-sequences-encoding-mature-9F12 — 

IgGi (TTt ACCC . . . .) and kappa (ATCGACA. . .) chains, respectively. The sequence is 
depicted from 5' to 3'. 

Figure 5a: Plasmid map of recombinant baculovirus expression vector 

pTRABacHuLCKHCyi with IgG^i constant regions. 
20 Figure 5b: Plasmid map of recombinant baculovirus expression vector 

pTRABacHuLCxHCyi with IgGyi constant regions. 

Figure 6A: DNA sequence of pTRABacHuLCKHCyi (SEQ ID N0:6). The 
sequence is depicted from 5' to 3'. 

Figure 6B: DNA sequence of pTRABacHuLCxHCyi (SEQ ID N0:7). The 
25 sequence is depicted from 5' to 3'. 




Figure 2: Plasmid map of a baculovirus expression vector p2Bac with 

multiple cloning sites. 

\ Figure 3: DNA sequence of baculovirus expression vector p2Bac (SEQ ID 
Np:5) The sequence is deMcted from 5' to 3'. The p2Bac vector contains the AcNPV 
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Figure 6C: DNA sequence of pTRABacHuLCKHCyi following modification 
utilizing the kappa stuff primers (SEQ ID NO:90). The sequence is depicted from 5' to 
3'. 

Figure 6D: DNA sequence of pTRABacHuLCxHCyi following modification 
5 utiUzing the lambda stuff primers (SEQ ID N0:91). The sequence is depicted from 5' to 
3'. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The possibiUty of evoking an immune response that would recognize and 
10 eliminate neoplastic cells while sparing normal tissue represents an exciting approach to 
the treatment of cancer. Inducing such an immune response is assisted by identifying a 
unique tumor antigen. B-cell malignancies express a unique antigen, the 
immunoglobulin idiotype (Id), on their surface. This antigen contains protein sequences 
from both the variable inmumoglobulin heavy and light regions (Vh and VJ. Each B- 
TS cell harbors a unique genetic sequence used in the production of tHe^immunoglobulin 
idiotype. Consequently, as most B cell malignancies arise from the clonal expansion of 
a single B cell, all cells comprising a B-cell malignancy expresses a imique Id protein. 
Hence, idiotypic protein should serve as an ideal target for immune-based therapy of 
any B cell malignancy, such as lymphoma or leukemia. 

20 Passive Immunotherapy 

Early immunotherapy strategies focused on the use of monoclonal antibodies 
against tumor-specific idiotype (anti-Id MoAb). This approach resulted in tumor 
regression and long-lasting remissions in several patients with non-Hodgkin's 
lymphoma. However many patients experienced eventual relapse (Miller et al, N. Engl. 
25 J, Med 306(9):5 17-22, 1982; Maloney et ai. Blood 80(6):1502-10, 1992; Brown et al. 
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Blood 73(3):651-61, 1989; Brown et al, Semin. Oncol. 16(3): 199-2 10, 1989; Meeker et 
a/., 65(6): 1349-63, 1985. 

One difficulty that arose in the studies described above was that cells of a 
malignant B or T cell lymphoma could aUer their expression of their idiotypic 
5 immimoglobulins or T cell receptors. Two examples of this were described in some of 
the articles listed above (Cleary et al, 1986, and Meeker et al, 1985). It was also 
^ shown that T cell leukemia cells could escape anti-idiotypic antibodies by reducing their 

5 expression of surface T cell receptor (Maecker et al, J Immunol 141 :2994-3002, 1985), 

rt and this was confirmed for B cell leukemias in an animal model (Stevenson et al , 

H 10 JJmmunol 130(2):970-3, 1983). Other studies demonstrated that that there is idiotypic 
py variation even within a given human B cell lymphoma (Berinstein et al , JJmmunol 

^ 144(2):752-8, 1990; Levy S, et al,J Exp. Med. 168(2):475-89, 1988;). Such mutations 

O appeared responsible for the decreased effectiveness of the anti-Id MoAb over time 

g (Berinstein et al, supra; Tao et al. Nature 362(6422):755-8, 1993; Chen et al, 

□ 15 JJmmunol 153(10):4775-87, 1994). 

One way to avoid this problem is via the generation and use of a polyclonal 
antisera against the idiotypic protein. Caspar and co-workers studied the potential of a 
polyclonal antibody-based therapy in a mouse model system (Caspar et al. Blood 
90:3699-706, 1997). These authors vaccinated a mouse using idiotypic proteins from a 
20 non-Hodgkin's leukemia patient who had relapsed following successful monoclonal 
antibody therapy. The resultant polyclonal antibodies recognized idiotypic proteins 
from both the original tumor and all variants. Therefore, generation of polyclonal 
antibody response specific to the idiotype of a B cell lymphoma or leukemia would 
represent an improvement over monoclonal antibody therapy. Producing sufficient 
25 quantities of protein to for a vaccination to produce polyclonal antibodies is a 
significant burden of this approach. 
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Active Immunotherapy 

Active immunotherapy may avoid the phenomenon of mutational escape seen 
with passive immime strategies. Such therapy has the potential to generate a broader 
immune response and thereby recognize the heterogeneous tumor cell population that 
5 can arise over time. The difficulty with active immunotherapy lies in convincing the 
patient's immune system to react against a perceived "self antigen" expressed by the 
tumor. As with idiotypic protein, many of the antigens expressed by tumors are weak 
m immunogens. 

In the instant invention, the unique specificity of the immune system has been 
y 10 adapted to treat B cell malignancies, hi the instant invention, the DNA sequence 
m encoding the variable region of the idiotypic immunoglobulins was cloned using 

I" primers derived firom the 5' end of each unique subfamily of light and heavy 

S immunoglobulin chains together with a constant region primer. Typically, this process 

m 

M= uses one of several suitable cloning techniques such as PCR. These constant region 

15 primers, in combination with one for the Vh region and one for the Vl region, may be 

T; ar " ' — ' ' ' 

^ used to clone the variable regions as a first step in producing a chimeric protein 

comprising a variable region and a constant region. Altematively, techniques such as 5 ' 
RACE may be used. In the case of one patient described infra, 5' RACE was used to 
clone the variable regions of the heavy and light immunoglobulin chains in order to 

20 produce a chimeric protein. Examples of chimeric proteins include: Vl/Ck, Vl/C^, 
Vl / IgGyi, Vh / IgGyi, Vh / Ck, and Vh / C;^. These chimeric proteins are produced in 
insect cells using a baculovirus vector. The chimeric protein thus comprises a portion 
of a variable region from an immunoglobulin molecule fi-om a patient and also 
comprises a portion of a constant region fi'om a soxirce other than the patient. In 

25 preferred embodiments, the heavy and light chain constant regions are derived firom 
9F12 cells. However, other sources for immimoglobulin constant region genes may be 
used. These chimeric proteins are predicted to be more efficiently produced than using 
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existing systems for producing idiotypic proteins and will be excellent immunogens for 
use in vaccination protocols. 

The present invention fills the great demand for an effective treatment for B cell 
mediated pathologies and autoimmune diseases. The inventions take advantage of the 

5 unique cell surface antigens present on the surface of B cells involved in B cell 
pathologies, and are prepared in a patient-specific manner. Such vaccines provide 
exquisite selectivity by being tailored to the markers unique to the pathogenic B cells 
found in a given patient. 

The novel baculovirus/insect cell expression system has proven effective for the 

1 0 efficient production of functional antibodies for immunotherapy fi-om any given patient. 
This baculovirus expression vector was designed such that only two custom gene- 
specific primers were needed to amplify any pair of antibody variable regions for easy 
siibcloning and expression as human kappa Ught chain and IgGyi heavy chain. The 
incorporation of heterologous secretary signal sequences, which directed the heavy and 

-1-5 ^iight-ehains4o-the-seGretary-pathway,JwerejncorporatedJorJhe_expre.S5ioj^^ 

amounts of active immunoglobulin fi-om insect cells. This vector should be usefiil for 
the expression of any kappa Ught chain variable region (VO in fi-ame with human kappa 
constant region and secreted via the human placental alkaline phosphatase secretary 
signal sequence; and any heavy chain variable region (V h) in fi-ame with the human 

20 IgGyi constant domain led by the honey bee melittin secretary signal sequence. In other 
systems, the lambda light chain constant region replaces the kappa constant region. The 
chimeric protein is then expressed with the Vl region in frame witii human lambda 
constant region and secreted via the human placental alkaline phosphatase secretary 
signal sequence, along with any heavy chain variable region (Vh) in frame with the 

25 human IgGyi constant domain led by the honey bee melittin secretary signal sequence. 
Any monoclonal antibody, mouse or human, either from a monoclonal cell line or 
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identified by phage display cloning, could be easily expressed as whole human IgGyi/K 
or IgGyi/X in this vector after two simple subcloning steps. Additionally, different 
immunoglobulin types, including IgGy2, IgGys, IgGy4, IgA, IgA, IgAi, IgA2, IgM, IgD, 
IgE heavy chains, or segments thereof, could be used in place of IgGyi . Furthermore, 
5 besides those signal sequences described supra, the instant invention may use other 
secretory signal sequences such as the endogenous secretory sequences associated with 
the immunoglobulin genes derived from a given patient. Additionally, one of skill in 
y the art would be able to select several different primers that could be used equivalently 

5 in this system to produce equivalent results to amplify any pair of antibody variable 

\5 10 regions for easy subcloning. 

f , In some instances, utilization of the baculovirus system for the expression of 

M= biologically active proteins has been hampered by the inabiUty to efficiently solubilize 

recombinant proteins without excessive proteolytic degradation. In order to circumvent 
® solubility and proteolysis problems encountered with the expression of recombinant 

□ 15 proteins in insect cells, baculovirus transfer vectors were developed'foTtKeeffi^rent 
5 secretion of biologically active proteins. These vectors that facilitate the secretion of 

recombinant proteins from host insect cells are constructed by inserting functional 
secretory leader sequences downsfream of the polyhedrin promoter. In-frame insertion 
of cDNA sequences resulted in the synthesis of proteins containing a heterologous 
20 signal sequence which directed the recombinant protein to the secretory pathway. 
Human and insect leader sequences were both tested to maximize secretion of 
heterologous proteins from insect cells. The human placental alkaline phosphatase 
signal sequence (SEQ ID N0:1: MLGPCMLLLLLLLGLRLQLSLG; DNA sequence is 
SEQ ID N0:2: ATG GTG GGA CCC TGC ATG CTG CTG CTG CTG CTG CTG 
25 CTA GGC CTG AGG CTA CAG CTC TCC CTG GGC) and the honeybee melittin 
signal sequence (SEQ ID N0:3: MKFLVNVALVFMVVYISYIYA; DNA sequence is 
SEQ ID N0:4: ATG AAA TTC TTA GTC AAC GTT GCA CTA GTT TTT ATG 
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GTC GTG TAG ATT TCT TAG ATC TAT GCG) have both proved useful for the 
secretion of numerous bacterial and human proteins (Mroczkowski et ai, J Biol. Chem. 
269:13522-28, 1994 and Tessier et ai. Gene 98:177-83, 1991). 

To tailor the present invention to a particular patient first requires identification 
5 and isolation of the genes encoding the unique antigens, and then the means of 
producing those antigens. This may be accompUshed in a number of different ways 
available to one of skill in the art. For example, a recently developed method that is 
adapted to the needs of the instant invention uses a novel baculovirus/insect cell 
expression system and was recently developed for the efficient production of functional 
10 antibodies for immunotherapy (see U.S. Provisional Application Serial No. 60/244,722, 
entitled "Expression Vectors for Production of Recombinant Immunoglobulin"). 

Expression of recombinant proteins using the baculovirus system allows the 
production of large quantities of biologically active proteins without many of the 
drawbacks associated with proteins made in bacteria, and also avoids the complications 

n-5— usingTnammalian-cells^For-example-the-u^ from the stable 

human cell-line 9F12 (ATCC#HB8177), which produces a human IgGl/K antibody 
specific for tetanus toxoid, were cloned into a baculovirus dual promoter expression 
transfer vector. Intact IgGl/K immunoglobulin was produced in insect cells that 
behaved similarly to the mammahan antibody in SDS-PAGE analysis and Western 
20 blots. The antibody produced by insect cells was glycosylated. The binding affmities 
of purified Mab9F12 and purified baculovirus expressed antibody were determined to 
be identical and production levels were determined to be approximately 5-10 ng/ml. 

Soluble human immunoglobulin fi-agments containing specific epitopes of the 
particular variable regions can be produced in insect host cells via genetic engineering. 
25 These soluble recombinant immunoglobulin proteins containing patient-derived 
particular Vh and/or V^regions can be used as a therapeutic composition. When 
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administered into the patient, it would specifically induce, in vivo, a cell mediated 
immune response for altering the B cell mediated pathology. 

This technology has also been applied towards the rapid identification and 
cloning of patient-specific Va and Vp genes expressed by a T cell lymphoma, then 
5 expressing these as recombinant KA^a or IgGyiA^p molecules in insect cells (see U.S. 
Provisional Apphcation Serial No. 60/266,133 entitled "Method and Composition for 
Altering a T Cell Mediated Pathology"). Molecules produced by this method were 
y formulated and used to induce anti-idiotypic cell-mediated immunity against 

^ lymphomas in a patient-specific fashion. 

Il 1 0 The term "altering" or "alters" refers to the ability of a compound or 
ft composition of the invention to modulate a B cell mediated pathology. A compound 
^ which alters a B cell pathology may do so by a number of potential mechanisms, 
□ including raising antibodies directed at the compound which in turn destroys cells of the 
® B cell pathology, inducing apoptosis in the B cells involved in the pathology, inhibiting 
b 15 fiirt hergrowtg aia-mvisim^t^e-lls-of-the-BxellT)atholo 



1=* 



immunity directed at the cells of the B cell pathology, or otherwise inhibiting the 
activity of the pathological B cells. The exact mechanism that causes the aUeration 
need not be determined, but only that an alteration in the B cell mediated pathology 
occurs by some mechanism as a consequence of adding the inventive molecules or 

20 compositions. 

The term "B cell mediated pathology" or "B cell pathology" refers to those 
diseases and conditions that arise fi-om inappropriate repUcation or activity of B cells. 
In preferred embodiments, the B cell mediated pathology is a B cell lymphoma that 
results from inappropriate replication of B cells. B cell lymphomas are difficult to treat 
25 effectively with the currently available medical methods. Other types of B cell 

pathologies which involve inappropriate replication of B cells include chronic and acute 
B cell leukemias, multiple myelomas, and some non-Hodgkin's lymphomas. Other 
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preferred embodiments include a growing number of human diseases that have been 
classified as autoimmune disease, where the host's own immune system attacks the 
host's own tissue, such as multiple sclerosis (MS) (Warren and Catz, Mult Scler. 
6(5):300-l 1, 2000), systemic lupus erythematosus (SLE) (Zhang, J. et al, 1 Immunol 

5 166(1):6-10, 2001; Odendahl, M. et aL, J. Immunol 165(10):5970-79, 2000), anti-Hu 
associated paraneoplastic neurological syndromes (Rauer, S. and Kaiser, R., J. 
Neuroimmunol 1 1 l(l-2):241-44, 2000); autoimmune hepatitis (AIH) (Ogawa, S. et al, 
J. Gastroenterol Hepatol (l):69-75, 2000). Other candidate autoimmune diseases for 
treatment by the present invention include rheumatoid arthritis (RA), myasthenia gravis 

10 (MG), autoimmune thyroiditis (Hashimoto's thyroiditis), Graves' disease, inflammatory 
bowel disease, autoimmune uveoretinitis, polymyositis, scleroderma, and certain types 
of diabetes. The present treatments for these autoimmime diseases do not cure the 
disease, but instead only ameliorate the symptoms. 

The term "B cell" refers to a cell of the immune system of an organism which is 

15 inv olved in the humoral immunity in normal functioning of a organism (i.e., one that is 

not experiencing a B cell mediated pathology). B cells are white blood cells that 
develop from bone marrow and produce antibodies; they are also known as B 
lymphocytes. In general, B cells are cells involved in antibody production in an 
organism. 

20 The term "pathology" refers to a state in an organism (e.g., a human) which is 

recognized as abnormal by members of the medical community. The pathology to be 
treated in the present invention is characterized by an abnormality in the function of B 
cells. 

The term "patient" refers to an organism in need of treatment for a pathology, or 
25 more specifically, a B cell pathology. The term refers to a living subject who has 
presented at a clinical setting with a particular symptom or symptoms suggesting the 
need for treatment with a therapeutic agent. The treatment may either be generally 
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accepted in the medical community or it may be experimental. In preferred 
embodiments, the patient is a mammal, including animals such as dogs, cats, pigs, 
cows, sheep, goats, horses, rats, and mice. In further preferred embodiments, the patient 
is a human. A patient's diagnosis can alter during the course of disease progression, 
5 either spontaneously or during the course of a therapeutic regimen or treatment. 

An "organism" can be a single cell or multi-cellular. The term includes 
mammals, and, most preferably, humans. Preferred organisms include mice, as the 
ability to treat or diagnose mice is often predictive of the abihty to function in other 
organisms such as humans. Other preferred organisms include primates, as the ability 

10 to treat or diagnose primates is often predictive of the ability to function in other 
organisms such as humans. 

The term "chimeric protein" refers to a protein v^hich comprises a single 
polypeptide chain comprising segments derived from at least two different proteins. 
The segments of the chimeric protein must be derived from heterologous proteins, that 

15 is, all segments of the chimeric polypeptide do not arise from the same protein. The 

chimeric proteins of the present invention include proteins containing portions of the Vh 
or Vl region of an immimoglobulin chain, but do not comprise the entire C region of 
those chains as found in the B cell clone from which the Vh or Vl regions is derived. 
Furthermore, the Vh or Vl region may not include the entire variable region, but does 

20 include enough to generate an immune response. Chimeric proteins of the present 
invention may also include proteins in which a segment of the naturally occurring 
protein has been replaced with an equivalent naturally or non-naturally occxirring 
segment. This includes replacing the IgGi constant region derived from a patient with 
the IgGi constant region from a different source and would also include 

25 immunoglobulin constant regions in which a segment of the protein has been replaced 
with a linker, segment or domain that is partially or entirely manmade. In all cases, 
however, the gene for the chimeric protein of the instant invention will not be the same 
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as the gene for the immunoglobuUns which occur naturally in the patient. The gene for 
the chimeric protein will be distinguishable from naturally occurring protein for one of 
the following reasons: (1) it will not be the full length immunoglobulin gene or cDNA 
from the patient, (2) it will be a different subtype than isolated from the patient, or (3) 
5 the nucleic acid sequence encoding the patient's Igd constant region will differ from 
the IgGi gene used in the expression vector. 

The terms "protein," "polypeptide," and "peptide" are used herein 
O interchangeably. 

J The term "naturally" or "native" refers to a protein as it is isolated from nature, 

n 1 0 Thus, a naturally occurring protein may refer to a protein as it is found in nature which 
is encoded by a gene that has not been modified by the use of recombinant techniques. 
U A native protein may refer to a protein as it may be found or synthesized m nature. 

L These terms may also apply to proteins which are produced by biological system such 

m as the bacculovirus virus system of the present invention or by the culture of cells 

.g 1_5 derived from p^^ti^nts A native prot ein may altemately refer to an isolated protein 

O which has not been denatured. The term "native" may also refer to the manner in which 

is 

^ polypeptide or protem is folded, either alone or in combination with other polypeptides, 

so that it resembles similar proteins found in nature, or how it is modified after 
translation ("post-translational modifications") so that it resembles similar proteins 
20 found in nature. A naturally-occurring protein may be found only in pathological B 
cells from a single patient, nevertheless, this may be considered a naturally-occurring 
protein. 

The term "segment" or "portion" is used to indicate a polypeptide derived from 
the amino acid sequence of the proteins used for the chimeric proteins having a length 
25 less than the fiill-length polypeptide from which it has been derived. It is understood 
that such segments may retain one or more characterizing portions of the native 
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polypeptide. Examples of such retained characteristics include: binding with an 
antibody specific for the native polypeptide, or an epitope thereof. 

The terms "Vh" and "Vl" refer to the variable regions of the polypeptide chains 
of immunoglobulin molecules, or nucleic acids encoding such polypeptide chains. One 
5 skilled in the art realizes the meaning of these terms. The exact sequence of a variable 
region cannot be predicted and must be detemined by isolating the sequence in 
question. The Vh and Vl regions isolated fi-om particular patients are used in the instant 
invention. The exact sequence of a kappa (k) or lambda (X) hght chain is determined by 
clonal rearrangements of the V regions, J regions and Constant region of the Ught chain 

10 locus. (The kappa and lambda loci are separate and distinct.) The exact sequence of a 
heavy chain is determined by clonal rearrangements of the V regions, D regions, J 
regions and Constant region of the heavy chain locus. Additional sequence variation in 
the variable region arises from imprecision during the recombination process and also is 
generated by somatic mutations subsequent to the end of the recombination process. 

-15 — Th-e1:erms-"VH'-and— Vr^also-refer-to-portions-or-segments-of-the^^^ — 



A segment of the Vh and Vl region may also include all or substantially all of the V 
region. The term "substantially all" refers to approximately 90% of the entire variable 
region, or approximately 80% of the entire variable region. The portion of the Vh and 
Vl region present must be sufficient to allow the chimeric molecule to operate in the 
20 present invention. The terms "Vh" and "Vl" also refer to functional derivatives of such 
polypeptide regions as described infra. 

The term "immunoglobuUn constant region" refers to all or part of that portion 
of immunoglobulin molecules which are not encoded by the variable regions of 
immunoglobulins. The term "immunoglobulin constant region" may also refer to the 
25 DNA sequence encoding the immunoglobulin constant region. The immunoglobulin 
constant region includes the segments Cl, Chi, Ch2, Ch3, and the Hinge region, 
hnmunoglobulin types include IgG^i, IgGyz, IgG^s, IgGy4, IgAi, IgAi, IgM, IgD, IgE 
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heavy chains, and k or X light chains or segments thereof. Any immunoglobulin 
constant region segments may be used in the instant invention, provided that the 
segment allows the immunoglobulin constant region to operate for the purposes of the 
present invention, for example, or the affinity purification of the chimeric molecule, via 
binding to Protein G, Protein A, Protein L, or appropriate antibody. Functional 
derivatives of the immunoglobulin constant region segments, as described infra, may 
also be used. 

The term "immunoglobulin fold" or "immunoglobulin domain" refers to a 
structural element of the immunoglobulin super family. The immunoglobulin domain is 
a conserved, repeating structural domain of approximately 110 amino acids each. 

Immunoglobulin domains are found in many protein molecules, including 
antibodies, the T cell antigen receptor, cytokine receptors {e.g., the platelet-derived 
growth factor receptor with 5 Ig domains), cell adhesion molecules (e.g., ICAM- 
1/CD54), and many others. Two immunoglobulin domains are found in each TCR; one 
in the vari ableregiWind-onenn-the-constant-region J^^^^ domains 



25 



are found in antibody light chains and four are found in IgG heavy chains. The present 
invention contemplates the replacement of one or two domains of the constant region 
with domains from a different molecule, such as an immunoglobulin molecule, to 
produce a modified (chimeric) constant region which may have different properties 
20 such as binding to other molecules. 

The terms "IgGu IgG^, IgGa, IgG4, IgA, IgA,, IgAa, IgM, IgD, IgE" refer to 
classes and subclasses of human immunoglobulins. The terms may refer to either the 
DNA sequences or the amino acid sequences of the proteins. The class and subclass of 
an immunoglobulin molecule is determined by its heavy chain. IgG and IgD are 
different classes of immunoglobulins; IgG, and IgG^ are different subclasses of 
immunoglobulin molecules. The term "IgA" may refer to any subclass of IgA 
molecules. In preferred embodiments, it refers to an IgA, molecule. In other preferred 
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embodiments, it refers to an IgA^ molecule. In some embodiments, the 
inununoglobulin heavy chain used may be a chimeric protein that contains ammo acids 

from a second protein. 

The term 'TgG,i" refers to the heavy chain associated with the IgG, class of 
5 immunoglobulins. IgG. represents approximately 66% of human IgG immunoglobulins 
(Roitt et al. Immunology, Mosby, St. Louis, pg. 4.2, 1993). 

The terms "kappa constant region," "lambda constant region," "k constant 
region," and "X constant region" refer to the constant regions of kappa (k) and lambda 
(X) light chains that remain constant during the development of the immune system. 
10 ThetermsmayrefertoeithertheDNAsequencesortheaminoacidsequencesofthe 

proteins, some embodiments, portions of the immunoglobulin Hght cham may be 
comprised in a chimeric protein that contains amino acids from one or more other 

proteins. 

The teim "administering" relates to a method of contacting a compound with or 
into cells or tissues of an organism. TWB-^lWdiat^-pathologyxan-be-pr^vented-or- 
treated when the cells or tissues of the organism exist within the organism or outstde of 
the organism. Cells existing outside the organism can be maintained or grown m cell 
culture dishes. For cells harbored within the organism, many techniques exist m the art 
,0 administer compounds, including (but not limited to) oral, parenteral delivery, dermal 
20 appUcation, injection, and aerosol applications. 

The B cell mediated pathology can also be prevented or treated by administenng 
a compound of the invention, or an antibody raised to a compound of the invention, to B 
cells displaying the characteristics of a pathology. The effect of administenng a 
compound on organism flmction can then be monitored. The organism is preferably a 
25 mouse, rat, rabbit, guinea pig, or goat, more preferably a monkey or ape, and most 
preferably a human. 
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The term "composition" refers to a mixture that contains the protein of interest. 
In preferred embodiments, the composition may contain additional components, such as 
adjuvants, stabilizers, excipients, and the like. 

n.e temi "associated with" m reference to the relation of a variable region to a 
B cell clone refers to the variable region that is found on the immunoglobulins produced 

by a particular B cell done. 

The term "B cell clone" refers to the clonal descendants of a single B cell. 
Clonal descendants of B cells express the same idiotype in the produced antibodies as 
the parental cell. One skilled in the art reali^ that clonal descendants of a B cell may 
have mtdergone somatic mutation within the variable region of the immunoglobulm 
gene but still remain part of the B cell clone. 
W The term "isolating" refers to removing a naturally occurring nuclac acid 

1* sequence ftom its normal cellular enviromnent. Thus, the sequence may be in a cell- 

S feesolutionorplacedinadifferentcellularenviromnent. TTre , em. does not imply that 

g 15 the sequence, the onr «»^tec.ide-chain-pres^Vb»t.thaaUs.esse.^^ 
S . 95o/„ pure at least) of non-nucleotide material namrally associated with it. and thus ,s 

^ distinguished fiom isolated chromosomes. Also, by the use ofthe term "isolating" m 

reference to nucleic acid is meant that the specific DNA or RNA sequence is increased 
,0 a significantly hi^er fracUon (2- to 5-fold) of the total DNA or RNA present m the 
20 solutionofinterestthaninthecellsftomwhichthesequencewastaken. Thtscouldbe 

caused by a person by preferential reduction in the amount of other DNA or RNA 
present, or by a preferential increase in the amount of the specific DNA or RNA 
sequence, or by a combination of the two. However, it should be noted that ennched 
does not imply that there are no other DNA or RNA sequences present, just that the 
25 relative amomtt of the sequence of interest has been significantly increased. The term 
"significant" is used to indicate that the level of inaease is useful to the person makmg 
such an increase, and generally means » increase relative to otter nucleic actds of 



28 

SDnJBl\RTB\35»197.05(7.DX05l.DOC) 



032077.0003.UTL 
PATENT 



at leas. 2-fo,d. more preferably a. leas. 5- .0 lO-fold or even 
does„oti»p.y«.atU>ereisn„DNAorRNAfto.oU.er.urces.TheDNA6.,no*er 

sources may, for example, comprise DNA ftom a yeas, or bacterial genome, or a 
clonmgvec.orsuchaspUC19. TOs tem> distinguishes ftom namrally oceurnng even^, 
5 :!::liralinfection,ortumor.typegrow«,s,i„wMohtbelevelofonemKNAmayb^ 

naturally increased relative .0 other species of mRNA mt is, the term ts meant .0 
cover only those situations in which a person has intervened to elevate the proportton of 

the desired nucleic acid. 

Isolated DNA sequences are relatively more pure than in the natural 
,0 environment (compared .0 the nature level this level should be at least 2- to 5-fold 
^ater,..,in.ermsofms/mL, .dividual sequences obtataed ^mPCK n^b 

lified .0 elec^ophoretic homogeneity Tl.e DNA molecules obtamed ftom thts PCR 
reactioncouldbe Obtained ftomto.alDNAor.omtota,RNA.TheseDNAse,nences 

arenotnan^ly occurring, butratherarepreferably obtained viamanipula^^^^^ 

-Tr^SS^lyiSi»lly^»S-— e<.g.»ess»g^^^ 

... r TJTvT A ir,«r,ivps the creation Ota 



partially pumieu iidiiuaiijf V. o- - , f„ 

example, thec„nstruc.ionofacDNAlibrary.ommRNAinvolvesd.ecreaUon^^a^^ 

synthetic substance (cDNA) and pure individual cDNA Cones can be tsolated 60m 
syntheticlibra^byclonalselectionftomd^ecellscarryingthecDNAhbra^ Th 
Iss Which includestheconstructionofacDNA library ftommKNAandtsolaUonof 

20 distinct CDNA Clones yields an approximately lO'-fold purification of to nattve 

message. Xhus,purifica.ionof atleastoneorderofma^mde.preferablytwo.^ 
orders, and more preferably four or five orders of ma^tude is expressly contem^la.^^ 
Tl,e term "gene encoding" refers to a sequence of nucleic acds whtch codes for 
a protein or polypeptide of mterest. The nucleic acid sequence may be e,te a 
25 moleculeofDNAorRNA. 1, preferred embodiments, the molecule ,s a DNA 

molecule, h, other preferred embodiments, the molecule is a RNA molecule. When 
present asaRNAmoleculci. will comprise sequences which direct theribosomes of 
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^ ho. cel. to ^ — n (e.... a star, codon. ATG) and direct the ribosomes to 

n(e..,a.topo„do„).B«weent>,esta«codo„ands.opcodoo..^^n 
..di„gfta.ne(ORP,.One...Uedi„.heanUveryfan,ma.with*e„of*es= 



terms. 



10 



The tenn "msec, cell Imes" refers to cell lines derived from insects and 
,^.ihle.oinfec«„n.y.hebacc.ov^s.Ones.l.edin.eartis«.«^^^^^ 
,.uLa„dthetecKni,nesneeded.o„tilize.hen,.Repr«entaUvee^^^^^^^^ 

eelUinesincludc Sp^op,eraf^Siper^a m Tr,Hopi.s,a „, (^^'^ 

The terms "Tnchoplusia nl W-5) cells" and Spodop.erafrui.perda m 

cells" refers to insect cell lines in combination witb baculovims express-on 
:ls. one sl.lledintheartisfamiliarwitha,esecel, lines andhowtoobtamth^^ 

The tenn "inserting" refers to a manipulation of a DNA sequence vra dre use of 
resrtction enzymes and ligases whereby the DNA sequence of interest, usually 
...„g.cgeneof.teres.,canbemcorpora.ed>.oano.^^ 



y-i encoQing xne gcu.^ >— . .^^.r^ott^ 

15 digest! g ^ ,.i,,^^3w a ligase to join the molecules together. One skilled 

^ compatible overlaps and then using a ugit* j , . ^ :„ 

in the art is very familiar with such m^puUtions and examples may be found m 
rloolc.»/.(Sambroo.,Fri,sch,*Maniatis,.MolecularCloning:A« 
Ltal",2nded.,ColdSpringHarborLaboratory,19S9,,whichisherebymcorpora.ed 

20 bv reference in its entirety including any drawings, figures and tables. 

^e tern, "adjuvant" refers to a substance which is provided with the anfgen or 
i^^ogen of choice, e.,., the protein or polypeptide to which an immune response rs 

desired, to enhance the immune response when one attempts to raise an — 
^spo^e ,„ an animal againsttheantig^orhnmunogenofchoice. Oneslalled. he 

,5 3rtsfan,iharwithappropHateadjuva„.3tose,ectanduse.Adjuvan.ap^ve^^J 

human use include aluminum salts and MF59 (Sin^ and Omgan, Na.ure B.o,ecH 
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17:1075-81, 1999). Other adjuvants are being developed {Id.) and may be used in 
conjunction with the present invention. 

The term "keyhole-limpet hemocyanin" or "KLH" refers to a protein which is 
isolated from keyhole limpets which is commonly used as a carrier protein in the 
immunization process. One skilled in the art is famiUar with the meaning of the term 

keyhole limpet hemocyanin. 

The term "cytokine" refers to a family of growth factors, soluble (glyco)proteins, 
secreted primarily from leukocytes. Cytokines stimulate both the humoral and cellular 
immune responses, as well as the activation of phagocytic cells. Cytokines are 
synthesized, stored and transported by various cell types not only inside of the immune 
system (lymphokines, interleukins, monokines, tumor necrosis factors, interferons) but 
also by other cells which are associated with the study of hematology (colony- 
stimulating factors), oncology (transforming growth factors), and cell biology (peptide 
growth factors, heat shock and other stress proteins). 
1-5 eytokines-secreted-from-1-ymphocytes-are-tenned.lym phokines, while those 



10 



secreted by monocytes or macrophages are referred to as monokines. Many of the 
lymphokines are also referred to as interleukins (ILs), since they are not only secreted 
by leukocytes but they are also able to affect the cellular responses of leukocytes. 
Specifically, interleukins are growth factors targeted to cells of hematopoietic origin. 
20 The term "growth factor" refers to a protein that binds receptors on the surface 

of a cell and subsequently activates cellular proliferation and/or differentiation. Many 
growth factors are quite versatile and can act to stimulate cellular division in a wide 
variety of cell types, while others are specific to a particular cell-type. 

The term "chemokine" refers to a group of small proinflammatory cytokines 
25 which fimction as chemoattractants and activators for leukocytes and represent a 
superfamily of over 30 chemotactic cytokines. They orchestrate the activation and 
migration of immune system cells from the blood or bone marrow to the site of 
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infection and damaged tissue. Chemokines also play an essential role in the growth and 
proliferation of primitive stem cells found in bone marrow which in turn develop mto 
mature immune cells. Chemokines are involved in a wide range of acute and 
inflammatory diseases and exert their action by binding to receptors of the seven- 

5 transmembrane-heUx class. 

Chemokines frequently range from 8 to 11 kDa in molecular weights, are active 
over a concentration range of 1 to 100 ng/ml, and are produced by a wide variety of cell 
types The production of chemokines typically is induced by exogenous irritants and 
endogenous mediators such as IL-l, TW-alpha, and PDGF. The chemokines bind to 

1 0 specific cell surface receptors and can be considered second-order cytokines that appear 
to be less pleiotropic than first-order proinflammatory cytokines because they are not 
potent inducers of other cytokines and exhibit more specialized functions in 

inflammation and repair. 

The term "granulocyte-macrophage colony-stimulating factor " or "GM-CSF" 

nWefeirtOTalltless-than-20-kDa)-see^^^^ 



20 



receptors and functions as species-specific stimulator of bone marrow cells. It 
stimulates the growth and differentiation of several hematopoietic cell lineages 
including dendritic cells, granulocytes, macrophages, eosinophils, and erythrocytes. In 
particular, this cytokine also plays a role in shaping cellular immunity by augmenting T- 
cell proliferation (SantoU et al, J.Immunol. 141(2):519-26, 1988), increasing expression 
of adhesion molecules on granulocytes and monocytes (Young et al, J.Immunol 
145(2):607-15, 1990; Grabstein et al. Science 232(4749):506-08, 1986), and by 
augmenting antigen presentation (Morrisseyef a/., J./mm«no/ 139(4):1113-9, 1986; 
Heufler et al, J. Exp. Med. 167(2):700-05, 1988; Smith et al, J.Immunol 144(5):1777- 
25 82, 1990). 

The tenn "monocyte chemotactic protein-3'' or "MCP-3" refers a chemokine 
primarily produced by monocytes. MCP-3 has a wide spectrum of chemotactic activity 
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15 



and attracts monocytes, dendritic cells, lymphocytes, natural killer cells, eosinophils, 
basophils, and neutrophils. IHe cDNA was cloned in 1993 by Minty et al, Eur 
Cytokine Netw 4(2):99-110, 1993, and Opdenakker et al.,Biochem Biophys Res 
Commun., 191(2):535-42, 1993. Its properties have been recently reviewed by Proost et 
al.,JLeukocBiol. 59(l):67-74, 1996. 

The term "expression vector" refers to a recombinant DNA construct which is 
designed to express a selected gene of interest, usually a protein, when properly inserted 
into the expression vector. One skilled in the art understands the term. Expression 
vectors commonly include a promotor at the 5' end of the site where the gene of interest 
is inserted and a terminator region at 3' end of the site. Frequently the gene of interest is 
inserted into the appropriate site by means of selected restriction enzyme cleavage sites. 
The term "expression vector" also refers to a DNA construct such as descnbed above 
into which the gene of interest encoding the product of interest has ahready been 
inserted. 

WtW"baculovirus-expression-vectoriLrefers-to_a,D NA construct which is 



20 



25 



designed to express a selected gene when used in the baculovirus system. Any of the 
potential baculoviruses or expression vectors designed to function in the baculovirus 
system may be used in the instant invention. In a similar fashion, the term "expression 
vector" is a genus which encompasses the particular embodiment of baculovirus 
expression vectors, but "expression vectors" may function in cells and cell lines aside 
from, or in addition to, insect cell lines. 

The term "allow the expression of refers to placing an expression vector into an 
environment in which the gene of interest will be expressed. lUis commonly means 
inserting the expression vector into an appropriate cell type where the promotor and 
other regions necessary for gene expression will be recognized by the host cell's 
components and will cause the expression of the gene of interest. The expression 
normally consists of two steps: transcription and translation. Expression can also be 
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c„„duc.edtavim,usingcompo„e„«derivedftomoeUs. One skilled in ax. . 
Miliar wifl, these techniques, and such techniques are set forth in Sambroo e. aL 
(S^broo.. Fritsch, & Mamatis, "Molecular Cloning: A Laboratory Manual , 2nd 
cold SpringHarbor Laboratory, 1989). b, the preferred embodiment, the express^! 
5 productisap-^teinorpolypeptide. 1, „«.er preferred embodiments, the expressed 
product is V„/IgG,„Vi/C»VL/C„ or VLAgG,,. 

The term "secretory signal sequence" refers to apeptide sequence. When flus 
sequence is translated in frame as a peptide attached to the anrino-terminal end of a 
polypepdde of choice, the secretory sign^ sequence will cause the secreUon of «.e 
,0 pol^eptideofchoicebyin.eractingwiththemachineryofthehostce.1. As pan o the 
ecZ P-cess. *is secreto^ signal sequence will be cleaved off. leavmg only the 
polypeptide of interest after it has been exported. In preferred embodiments, -he honey 
bee melittin seaetory si^a. sequence is employed, h, other preferred emb<,dm,en^ 
fl,e human placental alkaline phosphatase secretory signal sequence is employed. The 

p,,ent invention isnotlimi iedWthWsecretory-signal-sequences-an^^^^ 

Lown to those skilled intheartmay be substinttedinplace of, andinadd-non to these. 

. . » tn fl nucleic acid sequence encoding 



20 



25 



known to those skilled intheartmay be substinttedinplace of, andinadd,non to rn. 
The term "secretory si^ sequence" also refers to a nucleic acid sequence encodmg 

the secretory peptide. 

The term "ELISA" refers to "Enzyme-Linked Immunosorbent Assay m whrch 
tt,e presence or concentration of a protein is determined by its binding to the plastic well 
of an ELISA plate followed by its subsequent detection by antibodies speofc for the 

protein to be quantified or detected. 

•n,e tem. "promoter con«x,ls" refers to an arrangement of DNA in an expression 
vector in which a promoter is placed 5' to a gene of inte^st and causes *e -.scription 
of the DNA sequence mto an mKNA molecule This mRNA molecule ts then translate^ 
by «,e host ceU-s machinery. One skilled in the art is very familiar with the meanmg of 



this term. 
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T^e t^s "protein A," "proleta G ,» and "protein L" refer U, specific bactenal 
protein, which are capable of specifically bi„dinginununog.obuUnmo.ec„.e.w^^^^^^ 

in,erac.ingwifl.ana„.igenbindingsi.e. Protein A is a polypeptide isolated from 

3 oisabac.e.alcen«allproteinwiU,affini.yforin«nunoglobnlinG(.gG).wh>chhas 
heenisolatedfron,ah™an^oupGs«ep.ococcals«ain(G148). Pro.einL,san 
„,obulin Ugh. chain-binding protein expressed by some strains of the ana^b.c 
bacterial species Pep«K(rcp(ococcasi«igm«. 

The term "B cell lymphoma" refers to a cancer that arises in cells of the 

^ n..n. R cells are white blood cells that develop fixim bone 
10 lymphatic system &<im B cells. B cells are wimc 

marrowandprod»ceantibodies.TTreyarealsoknownasBl^phocy.es. 

The term "reftactory low grade B cell lymphoma" refers te a low gradeB cell 
lymphoma that has not responded te treatment. The term "low ^de B cell lymphoma 
Z to a lymphoma that tends to grow and spr^d slowly, including folhcnlar small 
15 cleaved cell lymphoma. CT ^indolentHymphoma.dne.o-their,slo^g^wflt^ 
^ f« o Km*, of Tion- Hodgkin's 



iceii lyiiipii"!""- -^""^ ~ 

The term "follicular B cell lymphoma" refers to a type of non- Hodgtan s 
lymphoma. It is an indolent (slow-growing) type of lymphoma. 

Further definitions and chax^terizations of low-grade lymphomas can be found 
on the h,.emet at ht,p://riti«an.eom/professionayclinical.information/class/index.html. 
,0 Ti,eterm"isolatinrasrefersteapK>teinorpolypeptide,referstoremov,nga 
' naturaUyoccurringpolypeptideorprotdntromitsnormalcellularenvironmentor ^ 
.fers to removmg apolypeptide or protein synthesized in an expression system (such 

as the baculovirus system described he«m) from the other components of the 
expression system. Thus, thepolypeptides«,uencemay be inacell-iree solution or^ 

, plLhtadifferentcellularenvhomnent. The term does not imply that the polypepttde 

le^uence is the only amino acid ch^n present, but fltat it is essentially free (about 90 - 
95o/.p.ue at leastjofnon-aminoacid-basrfmateridnamrally associated wtthrt 
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By use of .enn "enriched" in reference .0 a polypeptide is meant *at toe 
specific anrino acid se,uence oonsto.es a si^ficantiy higher faction (2- .0 5-fo,d) o 
L .0., amino acid se,uences present in toe ce.. or solution of interest ftan m no^al 
or diseasedcells or in toe cells fom Which toe se,uencewas,alcen.ms could be 

5 causedhyapersonhypreferentialreduotionintoeamountofotoeraminoacrd 

se,uencespr.ent.orhyapreferentialinoreaseintoeanr„un.oftoesp.,c^^^^^^^^ 
se „enceofinterest,orbyacon,bin^onof.he.wo. Ho.ever,.tshouldbeno.edtoa^ 
enriched does not inrply toa. toere are no ofter amino acid sequences present lust toat 
toe relative amount of toe sequence of interest has heen si^ficantly .ncrease^- The 

,0 term significant here is used .0 indicate toat toe level of increase is useful .0 toe person 
ma.ciugTuchanincrease..dgenerallymeansanincreaserela.ive,ootoeram»oac,d 

.eiuences of about a. least 2-fold, more preferably a, least 5- to 10-fold or even more. 
The tern, also does not imply toat toere is no amino acid sequence ftom other sot^ces. 
The otoer source of amino acid sequences may. tor example, comprise armno acrd 
15 sequence encoded hy a yeast or M..^.^-genome.or-a.loning-v.ecto^uciU.pUga 



sequence encooea oy a ycaai ^» o- - . j u ^ 

to preferred embodiments, toe amino acid sequence is a chimeric protem as descnb^ 
Jve. Tl-e term is meant ,0 cover only toose situations in which man has intervened .0 
increase toe proportion of toe desired amino acid sequence. 

I, is also advantageous for some purposes toat an amino acid s«,uence be m 
20 purifiedform. Tlre term "purified" in reference .0 a polypeptide does not requ« 

bsolu.epurity(suchasahomoseneouspreparation);ins.ead,itrepr^.san,n.c.^^ 
toat toe sequence is relativelypurertoan in toe natural environment. Compaq to *e 

^1 level tois level should be at least 2-u> 5-fold greater (..g., m terms of mg/mL). 
Purification of at least one order of ma^umde, preferably ^vo or three orders, and more 
25 preferablyfour„rfiveo,.ersofmagnitudeise,resslycontemplated. The subst.ce .s 
p.efer*ly ^ of contammation at a functionally si^ficant level, for example 90/.. 
95%, or 99% pure. 
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The tenn "operatively linked" refers to an arrangement of DNA in which a 
controlling region, such as a promoter or enhancer, is attached to a comiected DNA 
gene of interest so as to bring about its transcription, and hence allowing its translation. 
The term "operatively linked" may also refer to a DNA sequence encoding a processmg 
signal, such as a secretory signal sequence, connected to a gene encoding a polypeptide 
to form a single open reading frame. Following transcription and translation, the 
secretory signal sequence has the potential to bring about the export of the translated 
polypeptide. One skilled in the art is familiar with the meaning of this term. 

Fnnf tional Denv«tiv«s of Usefu l rhimeric Proteins 

Also provided herein are fimctional derivatives of a polypeptide or nucleic acid 
of the invention. By "functional derivative" is meant a "chemical derivative," 
"fragment," or "variant," of the polypeptide or nucleic acid of the invention, as these 
terms are defmed below. A functional derivative retains at least a portion of the 
-function-of-aie-protein.-for-example,-reactiYit y with an antibody specific for the protein 



15 or binding activity mediated through noncatalytic domains, which permits its utility m 
accordance with the present invention. It is well known in the art that due to the 
degeneracy of the genetic code numerous different nucleic acid sequences can code for 
the same amino acid sequence. Equally, it is also well known in the art that 
conservative changes in amino acid can be made to arrive at a protein or polypeptide 

20 that retains the fimctionality of the original. In both cases, all permutations are intended 

to be covered by this disclosure. 

Included within the scope of this invention are the functional equivalents of the 
herein-described isolated nucleic acid molecules. The degeneracy of the genetic code 
permits substitution of certain codons by other codons that specify the same amino acid 
25 and hence would give rise to the same protein. The nucleic acid sequence can vary 
substantially since, with the exception of methionine and tryptophan, the known amino 
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acids can be coded for by more than one codon. Thus, portions or all of the genes of the 
invention could be synthesized to give a nucleic acid sequence significantly different 
from a sequence that is found in nature. The encoded amino acid sequence thereof 

would, however, be preserved. 

A "chemical derivative" of the complex contains additional chemical moieties 
not normally a part of the protein. Covalent modifications of the protein or peptides are 
included within the scope of this invention. Such modifications may be introduced mto 
the molecule by reacting targeted amino acid residues of the peptide with an orgamc 
derivatizing agent that is capable of reacting with selected side chains or terminal 
residues as described below. It may also consist of attaching carbohydrates to tiie 
protein in addition to the normal carbohydrates attached by the bacculovirus expression 

system of the invention. 

Cysteinyl residues most commonly are reacted with a-haloacetates (and 
corresponding amines), such as chloroacetic acid or chloroacetamide, to give 
T5-^5b55^thl^-orcafbWanti^^ 



10 



20 



carDOAyiiicuij^i ^«*^'-'^^^*" 

derivatized by reaction with bromotrifluoroacetone, chloroacetyl phosphate, N- 
alkyhnaleimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl disulfide, p- 
chloromercuribenzoate, 2-chloromercuri-4-nitrophenol, or chloro-7-nitrobenzo-2-oxa- 

1,3-diazole. 

Histidyl residues are derivatized by reaction with diethylprocarbonate at pH 5.5- 
7.0 because this agent is relatively specific for the histidyl side chain. Para- 
bromophenacyl bromide also is usefiil; the reaction is preferably performed in 0.1 M 

sodium cacodylate at pH 6.0. 

Lysinyl and amino terminal residues are reacted with succinic or other 
carboxylic acid anhydrides. Derivatization with these agents has the effect or reversing 
the charge of the lysinyl residues. Other suitable reagents for derivatizing primary 
amine containing residues include imidoesters such as methyl picolinimidate; pyndoxal 
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phosphate; pyridoxal; chloroborohydride; trinitrobenzenesulfonic acid; O- 
methylisourea; 2,4 pentanedione; and transaminase-catalyzed reaction with glyoxylate. 

Arginyl residues are modified by reaction with one or several conventional 
reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-cyclohexanedione. and 
5 ninhydrin. Derivatization of arginine residues requires that the reaction be performed m 
alkaline conditions because of the high pK. of the guanidine fonctional group. 
Furthermore, these reagents may react with the groups of lysine as well as the arginine 
a-amino group. 

Tyrosyl residues are well-known targets of modification for introduction of 
10 spectral labels by reaction with aromatic diazonium compounds or tetranitromethane. 
Most commonly, N-acetylimidizol and tetranitromethane are used to form 0-acetyl 
tyrosyl species and 3-nitro derivatives, respectively. 

Carboxyl side groups (aspartyl or glutamyl) are selectively modified by reaction 
with carbodiimide (R'-N-C-N-R') such as l-cyclohexyl-3-(2-morpholinyl(4-ethyl) 

"7^— bHdiiiind^^thy^^^^^^ 

aspartyl and glutamyl residues are converted to asparaginyl and glutaminyl residues by 

reaction with ammonium ions. 

Glutaminyl and asparaginyl residues are fi-equently deamidated to the 
corresponding glutamyl and aspartyl residues. Alternatively, these residues are 
20 deamidated under mildly acidic conditions. Either form of these residues falls within 

the scope of this invention. 

Other modifications include the in vitro glycosylation of polypeptides or 

proteins. 

Derivatization with bifimctional agents is usefiil, for example, for cross-linking 
25 the component peptides of the protein to each other or to other proteins in a complex to 
a water-insoluble support matrix or to other macromolecular carriers. Commonly used 
cross-linking agents include, for example, l,l-bis(diazoacetyl)-2-phenylethane, 
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glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-azidosalicyhc 
acid, homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'- 
dithiobis(succimmidylpropionate), and bifunctional maleimides such as bis-N- 
maleimido-l,8-octane. Derivatizing agents such as methyl-3-[p-azidophenyl] 
5 dithiolpropioimidate yield photoactivatable intermediates that are capable of formmg 
crosslinks in the presence of light. Alternatively, reactive water-insoluble matnces such 
as cyanogen bromide-activated carbohydrates and the reactive substrates descnbed m 
U.S. Patent Nos. 3,969,287; 3,691,016; 4,195,128; 4,247,642; 4,229,537; and 4,330,440 
are employed for protein immobilization. 
10 Other modifications include hydroxylation of proline and lysine, 

phosphorylation of hydroxyl groups of seryl or threonyl residues, methylation of the a- 
amino groups of lysine, arginine, and histidine side chains (Creighton, T.E., Protems: 
Structure and Molecular Properties, W.H. Freeman & Co., San Francisco, pp. 79-86, 
1983), acetylation of the N-terminal amine, and, in some instances, amidation of the C- 

"l5 terminal carboxyl groups: 

Such derivatized moieties may improve the stability, solubility, absorption, 
biological half life, and the like. TTie moieties may alternatively eliminate or attenuate 
any undesirable side effect of the protein complex and the like. Moieties capable of 
mediating such effects are disclosed, for example, in Remington's Pharmaceutical 
20 Sciences, 18th ed.. Mack Publishing Co., Easton, PA (1990). 

A functional derivative of a protein with deleted, inserted and/or substituted 
amino acid residues may be prepared using standard techniques well-known to those of 
ordinary skill in the art. For example, the modified components of the functional 
derivatives may be produced using site-directed mutagenesis techniques (as exemphfied 
25 by Adehnan et al.,DNA 2:183, 1983) wherein nucleotides in the DNA coding the 

sequence are modified such that a modified coding sequence is modified, and thereafter 
expressing this recombinant DNA in a prokaryotic or eukaryotic host cell, using 
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.echmques such as ftose described above. Alternatively, proteins with ammo aotd 
dele.io,«,it.sertiot«and/orsubs.itutionsmaybeoonveme„.lypreparedbyd,rect 

chemical synthesis, using methods well-known in the art. The functional derivattves of 
pn,teins typically exhibit the same qualitative biological activity as the nattve 



5 proteins. 



10 
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1T.« of the Cb '-'ri-- Protein' ""I" Invention 

Other aspects of the invention relate to uses for the mstant chimeric protems. 

Preferrrf uses include pharmacenticai »d veterinary apphcations, wherem an effecttve 

amount of chhneric protein accordmg to the invention (preferably in a composrhon 

accordmg hereto) is administered to a patient. In this way. the chimeric protein contacts 

cells of the patient, which contacting thereafter elicits the desired biological response. 

Methods for using the instant chimeric proteins include methods of eliciting an itnmune 

..ponse in an organism, methods of raising antibodies (B cell hmnune response) ,n an 

^>,hod. of inducing a T cell immune responseby an org^^. and metho ds 

for treating B cell patholo^es. Tire invention also includes methods for treatment of 

subjects in order to increase the inmtune response capable of altering a B cell pathology 

by administering a chimeric protein of the invention. 

Typically, such methods are accompUshed by delivering to the orgamsm an 

effective amotmt of a chimeric protein according to the invention. "Effective amount" 

^fc to an amount that results in the desired biological response being elicited. What 

constimtes such an amount will vary, and depends on a variety of factors, includmg the 

particular chimeric protein, the desired biological response to be elicted, the 
Lulationofdrechimeric protein, the age, weight, gender,andhealthofthe orgamsm 

to be treated, the dosage regimen, the condition or disease to be tieated or prevented, 
etc Organisms to which the instant chimeric protems and compositions may be 
admmistered include mammals, preferably a mammal selected from the group 
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consisting of abovine, canine, equine, feline, ovine, porcine, and primate animal. 
Particularly preferred organisms are humans. 

The compounds described herein can be administered to a human patientper se, 
or in pharmaceutical compositions where it is mixed with other active ingredients, as m 
combination therapy, or suitable carriers or excipient(s). Techniques for formulation 
and administration of the compounds of the instant application may be found m 
"Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. 

1. Wnutes of A dministration. 

Suitable routes of administration may, for example, include oral, rectal, 
transmucosal, or intestinal administration; parenteral delivery, including intramuscular, 
subcutaneous, intravenous, intramedullary injections, as well as intrathecal, direct 
intraventricular, intraperitoneal, intranasal, or intraocular injections. One of skill m the 

3rt will »nH.rsta nd the various modifications that would be made to adapt the 

1 5 composition to a particular route of administration. 

Alternately, one may administer the compound in a local rather than systemic 
« for example, via injection of the compound directly into a solid tumor, often m 
a depot or sustained release formulation. 

2 rnm positiop /Formulation. 

20 ' Th. pharmaceutical compositions of the present invention may be manufactured 
in a manner that is itself known, e.g. , by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. 

Pharmaceutical compositions for use in accordance with the present invention 
25 thus may be fonnulated in conventional mamier using one or more physiologically 
acceptable carriers comprising excipients and auxiliaries wMch facilitate processmg of 
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teac.ivecon>pom>dsin.opreparation.whiohca«beusedphamuceutically. Proper 

formulatior. is dependent upon the route of administration chosen. 

For injection, the agents of the invention may be formulated in aqueous 
solutions, preferablyinphysiologicallycompatiblebuffers such as Harfcs-solunon, 

5 Ringer'ssolution,orphysiolo»oalsahneb»ffer.For.ransmucosaladnnmstranon 
penetrants appropriate to the barrier to be permeated are used in the formulation. Such 
penetrants are generally known in flie art 

For oral administiation, the compounds can be fommlated readily by combmmg 
to active compounds vrith pharmaceutically acceptable carriers well known m the art. 
,0 Such carriers enable the compounds of the invention to be formulated as tablets, p.Us, 
dragees, capsules. Uquids, gels, syrrps, slunies, suspensions and the like, for oral 
ingestion by a patient to be treated. Suitable carriers include excipients such as, fillers 
such as sugars, including lactose, sucrose, mtuuritol, or sorbitol; cellulose preparations 
such as, for example, maize starch, wheat s^ch, rice starch, potato starch, gelatin, gum 
15 tragacanth, me.hyl -FenuloserByaroxypropylmethyl-eellutose.-sodium 



tragacanth, memyi ceuuiu&t^, i.y^^^^jf--rj- 

carboxymethylcelluloscand/orpolyvinylpynolidonefPVP). If desired, disintegrating 

agents may be added, such as the cross-linked polyvinyl pyrroUdone. agar, or algmro 

acid or a salt thereof such as sodium alginate. 

Drageecoresareprovidedwithsuitablecoatings. For this purpose, concentiated 

20 sugar solutions may be used, which may optionally contain ^ arable, talc, polyvmyl 
pyrrohdone, carbopol gel. polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, andsuitableorganic solvents or solvent mixtures. Dyestuffsorpigm^tsmay 

be added to tite tablets or dragee coatings for identification or to characterize dfferent 
combinations ofactive compound doses. 
25 Pharmaceutical preparations which can be used orally include push-fit capsules 

„^e of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such 
as glycerol or sorbitol. The push-fit capsules can contain tire active ingredrents m 
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admixture with fUer such a. .ac«,se, binders such as starches, and/or lubricants such as 
^c or magnesium stearate =u.d, opUonally. stabiUzers. to soft capsules, acuve 
compounds may be dissolved or suspended in suitable liouids, such as fa«y oris. l.,utd 
paraffin, or liqmdpolyemylene glycols, to addition, stabilizers may be added. All 
formulations for oral administration should be in dosages suitable for such 
administration. 

For buccal admirnstration. the composiUons may take the form of tablets or 

lozenges formulated in conventional manner. 

For administrationbyinhalaUon. the compounds foruse according to the present 

invention are conveniently delivered in the form of an aerosol spray presentation 6om 
„ressurizedpacksoranebuliser.wi.h.heuseofasuitablepropellant...g.. 
diohlorodinuoromethane. trichlorofluoromedrane, dicblorotetrafluoroethane, carbon 
dioxide or other suitable gas. In the case of a pressurized ae«,sol the dosage uurt may 
be detained by providing a valve to deliver a mete«d amount. Capsules and 
cadges of ..g.. ge lahnfoFWin-aninfaaler-ortsufaator-ma.y,be.fomla^ 



cartndges oi e.g., geiauxi iv.^ ^ , , „ „^ 

containing a powder mix of the compound and a suitable powder ba. such as lactose or 



starch. 



20 



25 



The compounds may be formulated forparenteraladministrationbyinjectton. 
bybolusinjectionorcontinuousinteion. Formulations for injection may be 
pre:en.ed m unit dosage form, e.,., in ampoules or m multi-dose containers, wrth an 
added preservative. 11.= compositions may take such forms as suspensions, solunons or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as 
suspending. stabiUzing and/or dispersing agents. 

Phamtaceutical formulations for parenteral administration mclude aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions of 
,he active compounds may be prepared as appropriate oily injection suspenstons. 
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthettc 
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fatty acid esters, such as ethyl oleate or triglycetides. or liposomes. Aqueous mjecuon 
suspensions may contain substances which increase the viscosity of fte suspension, 
^ch as sodium carbo.ymethyl cellulose, sorbitol, or dextran. Optionally, the 
suspension may also contain suitable stabilizers or agenu which increase the solub.hty 
of the compounds to allow for the preparation of highly concentrated solutions. 

Alternatively, the active ingredient may be in powder form for constimtion wrth 
a suitable vehicle, e.g. , sterile pyrogen-free water, before use. 

In addition to the formulations described previously, the compomids may also be 
formulated as a depot preparaHon. Such long acting fonnulations may be admrntstered 
by implantation (for example subcutaneously or intramuscularly) or by intramuscular 
injection. Thus, for example, the compounds may be formulated with suitable 
polymeric or hydrophobic materials (for example, as an emulsion in an acceptable oil) 
or ion exchange resins, or as sparingly soluble dehvatives, for example, as a spanngly 

soluble salt. . . 

A phamaceut icalwrrerforthe-hydrophobicxompounds^^^^ invention is a 



cosolven, system comprising benzyl alcohol,anonpolarsurfactant,awater-miscible 
orgamc polymer, and an aqueous phase. The cosolvent system may be the VPD co- 
solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar 
surfactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume m 

20 absolute ethanol. The VPD co-solvent system (VPD:D5W) consists of VPD diluted 1:1 
with a 5% dextrose in water solution. This co-solvent system dissolves hydrophobic 
compounds well, and itself produces low toxicity upon systemic admimstration. 
Nan^ally, the proportions of a co-solven, system may be varied considerably without 
destn>ying its solubility and toxicity characterisrics. Furthermore, the identity of the co- 

25 solvent components may be varied: for example, other low-toxicity nonpolar surfactants 
may be used instead of poly«.rbate 80; the fraction size of polyethylene glycol may be 
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varied; other biocompatible polymers may replace polyethylene glycol, e.g., polyvinyl 
pyrrolidone; and other sugars or polysaccharides may substitute for dextrose. 

Alternatively, other delivery systems for compositions may be employed. 
Liposomes and emulsions are well known examples of delivery vehicles or carriers for 
hydrophobic drugs. Certain organic solvents such as dimethylsulfoxide also may be 
employed, althoughusually at the cost of greater toxicity. Additionally, the compounds 
may be delivered using a sustained-release system, such as semipermeable matrices of 
solid hydrophobic polymers containing the therapeutic agent. Various sustained-release 
materials have been estabhshed and are well known by those skilled in the art. 
Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature 
and the biological stability of the therapeutic reagent, additional strategies for protem 

stabiUzation maybe employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase 
-^^or^x-cipientsr-Examples-of-such-carriers-^^^^^ include but are no ^ 



^'OLil^lO w^v./A^**'" X 

limited to calcium carbonate, calcium phosphate, various sugars, starches, cellulose 
derivatives, gelatin, and polymers such as polyethylene glycols. 

Many of the compounds of the invention may be provided as salts with 
pharmaceutically compatible counterions. Pharmaceutically compatible salts maybe 
20 formed with many acids, including but not limited to hydrochloric, sulfuric, acetic, 
lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in aqueous or other 
protonic solvents that are the corresponding free base forms. 

3. Effective Dosage . 

Pharmaceutical compositions suitable for use in the present invention include 
25 compositions where the active ingredients are contained in an amount effective to 
achieve its intended purpose. More specifically, a therapeutically effective amount 
means an amount of compound effective to prevent, alleviate or ameliorate symptoms 
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of disease or prolong the survival of fl>e subject being treated. Detetntinatton of a 
therapeutically effective amount is well within the capabiUty of those skilled m the art, 
especially in light of the detailed disclosure provided hereto. 

Toxicity and therapeutic etBcacy of the compounds described herem can be 

5 detennined by standard pharmaceudcal procedures m cell cultures or experimental 
animals, e.g., for determming the LD„ (the dose lethal to 50% of the population) and 
te EDso (the dose therapeutically effective to 50% of the population). The dose raUo 
between toxic and therapeutic effects is the therapeutic index and it can be expressed as 
the ratio between LD» and ED». Compounds which exhibit high therapeutic tndtces 

10 are preferred. The data obtained from these cell cultitre assays and animal smdres can 
be to formulatmg a range of dosage for use to human. The dosage of such 
compounds lies preferably witiun a range of circulattog concentrations that include the 
ED„ with litile or no toxicity. TTe dosage mayvarywithto this range dependmg upon 

the dosage form employed and the route of administiation utilized. The exact 

1 5 fomtulation, route of admtoistration and dosage can be-chosen-by-fhe-indivtdual 

physician m view of the patient's condition. (See e.g.. Fingl « ai, "The 
Pharmacological Basis of Therapeutics," Ch. 1 p.l, 1975). 

Dosage amount and toterval may be adjusted individually to provide plasma 
levels of U,e active moiety which are sufficient to maintain the required effect, or 
20 mintoral effective concentration (MEC). The MEC will vary for each compomrd. 
Dosages necessary to achieve flte MEC will depend on todividual charactenstics and 
route of administration. However. HPLC assays or bioassays can be used to detennme 

plasma concentrations. ^ , i^ 

Dosage intervals can also be detennined using MEC value. Compounds should 
25 beadministeredusingaregimenwhichm^ntainsplasmalevelsabovetheMECforlO- 
90o/oofthetime,preferablybetween30-90o/oandmostpreferablybetween50-90o/o. 
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In cases of local administration or selective uptake, the effective local 
concentration of the drug may not be related to plasma concentration. 

The amount of composition administered will, of course, be dependent on the 
subject being treated, on the subject's weight, the severity of the affliction, the mamier 
of administration and the judgment of the prescribing physician. 



4. Packaging . 

The compositions may, if desired, be presented in a pack or dispenser device 
which may contain one or more unit dosage forms containing the active ingredient. The 
pack may for example comprise metal or plastic foil, such as a bhster pack. The pack 
10 or dispenser device may be accompanied by instructions for administration. The pack 
or dispenser may also be accompanied with a notice associated with the container m 
fomi prescribed by a governmental agency regulating the manufacture, use, or sale of 
pharmaceuticals, which notice is reflective of approval by the agency of the form of the 
p ol ynucleotide for human or veterinary administration. Such notice, for examp le , may 
15 be the labeling approved by the U.S. Food and Drug Administration for prescription 
drugs, or the approved product insert. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, 
placed in an appropriate container, and labeled for treatment of an indicated condition. 
Suitable conditions indicated on the label may include treatment of a tumor, treatment 
20 ofrheumatoid arthritis, treatment ofdiabetes, and the like. 

EXAMPLES 

In the following description, reference will be made to various methodologies 
known to those skilled in the art of immunology, cell biology, and molecular biology. 
25 Publications and other materials setting forth such known methodologies to which 
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made are incorporated herein by reference in their entireties as though set 



1. TTSSTIF. PROCES«iNr. FOR NON-P ^T.r.inN>S lYMPHOMA 
(jr ^TDKNTIFTrATTON AND CLONING: 

Tumor samples from a peripheral lymph node were biopsied as clinically 
indicated under sterile conditions and used to generate patient idiotype-specific 
recombinant chhneric immunoglobulin proteins. Remaining lymph node biopsy 
10 material was stored in liquid nitrogen in tissue cell bank for future use. 

a. Cell Isolation: Single cell suspensions of patient lymph node biopsies 
were obtained by forcing the biopsied lymphoma tissue through a disposable 0.38 mm 
steel mesh screen while submerged in sterile PBS. The dispersed cells were washed 
twice in PBS, then resuspended and counted. A 10% fraction of the cells were 

1 5 processed for total RNA extraction and the remaining cells were archived in Uquid 

nitrogen following resuspension in RPMI 1640 tissue culture media containing 30o^ 
(v/v) fetal bovine serum and 10% (v/v) DMSO. All processing of clinical samples was 
performed in a biological safety cabinet. 

b. TM.n?NA Preparation: Total RNA from homogenized lymph node 
20 cells was isolated using RNeasy Kit (Qiagen) as per manufacturer's instruction. Total 

RNA was quantitated by specfrophotometry. 

c. r.DNA Synthesis: Approximately 2.0 ng total RNA was used as 
template for first strand cDNA synthesis using the Superscript Preamplification System 
(GIBCO-BRL) according to manufacturer's recommendation. Ohgo (dT) provided with 

25 the kit was used to prime the cDNA. 

d PPT? Am plification of Genes Encp Hin ff T-vmphoma Heavy and Light 
Chains: Both heavy and Ught chains from the lymphoma-specific immunoglobulins 
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were identified as follows. Ali,»o.s of the single stranded lymphoma cDNA were 
combined with a series of V„ and V. leader sequence-speeific oligonucleotide sense 
primers representing all known V„. V.. »d V. subfamiUes as hsted in Table 1, patred 
Witt, IgM, IgG, IgA. or Ig. and Ig. constant region specific antisense primers. These 
5 samples were then amphfied by PCR and analyzed by agarose gel electrophoresis. 

Parallel reactions were conducted using cDNA prepared ftom the patrenfs 
peripheralblood lymphocytes. AcomparisonofPCRproductsgeneratedby each pa. 

of primers derived ftom samples containing normal PBL or lymph node biopsy eDNA 

would lead to the identification of the candidate tumor specific V„ and V. or Vx 

,0 subfamily over-represented in the lymphoma, and the isotype of tttc heavy and hght 
chams-CardidatetumorVregion gene products were tttenexcisei and ttretrnucletc 

add sequence was det^mined to assess clonaUty. For each patient, two independent 

analyses were performed ftom starting cellular ftactions. 

One microliter of ttre cDNA reaction (represendng 5% of ttte total cDNA 
1 5 reaction volume) was amplified for 35^1crin-50T<rvotane-using*e-HotStarIa,_ 
Master Mix Kit (Qiagen). CycUng conditions: 95 «C 15 min. 65 "C 4 min, 72 -C 1 mm. 
followed by 94 »C 1 min. 61 °C 30 sec. 72 -C 1 min for 34 cycles; and a fir«l extensron 
step at 72 »C for 7 min. A 10 pi aliquot of each reaction is analyzed by electrophoresis 
on a 1% agarose gel with ethidium bromide. 



20 



TXBLETr~Primer Sequences Used tor Amplification of Lympnoma 
Heavy and Light Chains 


'(GA)' mea 
491 


ns either a G or an A, ' 
PRIMER NAME 
VhxL 


[TC)' means either a T or a C. 

PRIMER SEQUENCE (5' 3') ^ 

TCACCATGGACTGGACCTGGAG 

SEP ID NO -.38 


492 


Vh2L.1 


ACCATGGACATACTTTGTTCCACUL 

SEQ ID NO:39 ^ . 1 
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493 


Vh2L.2 


ACCATGGACACACTTTGCTCCACGC 
SEQ ID NO: 40 


494 


VhsL . 1 


ACCATGGAGTTTGGGCTGAGCTG 
SEQ ID NO: 41 


495 


VhbL • 2 


ACCATGGAACTGGGGCTCCGCTG 
SEQ ID NO: 42 


496 


Vh4L 


AAGAACATGAAACACCTGTGGTTCTTC 
SEQ ID NO: 43 


497 


VhbL 


ATCATGGGGTCAACCGCCATCCT 
SEQ ID NO: 44 


498 


Vh6L 


ACAATGTCTGTCTCCTTCCTCATC 
SEQ ID NO: 45 


516 




ACATGAGGGTCCCCGCTCAGC 
SEQ ID NO: 46 


517 


Vk2L 


TCAGCTCCTGGGGCTGCTAATG 
SEQ ID NO: 47 


515 




CTTCCTCCTGCTACTCTGGCTC 
SEQ ID NO: 48 


518 


Vk4L 


GCAGACCCAGGTCTTCATTTCTC 
SEQ ID NO:49 


5.1.9 


-VkbL 


CCAGGTTCACCTCCTCAGCTTC 

'SEQ^rD-NO-rSO ^ 


520 


VksL 


GGTTTCTGCTGCTCTGGGTTCC 
SEQ ID NO: 51 


522 


VuL 


TCACTG (TC) (GA) CAGGGTCCTGGGC 
SEQ ID NO: 52 


523 


V;^2L 


ACTCAGG (GA) CACAGG (GA) TCCTGG 
SEQ ID NO: 53 


524 


VxaL.l 


i iCjLi lACiCjUACAvavaAiuCvjivj 
SEQ ID NO: 54 


525 


VX3L.2 


CTTGCTCACTTTACAGGTTCTGTG 
SEQ ID NO: 55 


526 


VX3L.3 


CTCACTCTTTGCATAGGTTCTGTG 
SEQ ID NO: 56 


527 


VX3L.4 


TCAACCTCTACACAGGCTCTATTG 
SEQ ID NO: 57 


528 


VxsL.S 


CTCACTCTCTGCACAG (GT) CTCTG (AT) G 
SEQ ID NO: 58 


529 


Vu.Ll 


CATTTTCTCCACAGGTCTCTGTGC 
SEQ ID NO: 59 
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530 


VX4L.2 


CCTCCACTG (GO ACAGGGTCTCTC 
SEQ ID NO: 60 


531 


VxsL 


CTCTCACTGCACAGGTTCCCTC 
SEQ ID NO: 61 


532 


VxsL 


CGCTCACTGCACAGGTTCTTGG 
SEQ ID NO: 62 


533 


Vx7L 


CTTGCTGCCCAGGGTCCAATTC 
SEQ ID NO: 63 


534 


VxsL 


TGCTTATGGATCAGGAGTGGATTC 
SEQ ID NO: 64 


535 




CAGTCTCCTCACAGGGTCCCTC 
SEQ ID NO: 65 


536 


VuoL 


TCACTCACTCTGCAGTGTCAGTG 
SEQ ID NO: 66 




IgG Constant -E 


CTGAGTTCCACGACACCGTCAC 
SEQ ID NO: 69 




IgM Constant -E 


GGGAATTCTCACAGGAGACGAGG 
SEQ ID NO: 70 




Ck-E 


TTGGAGGGCGTTATCCACCTTC 
SEQ ID NO: 71 




Cx-E 


GAAGTCACTTATGAGACACACCAG 
SEQ I D NO-: 7.2 




IgG Constant -I 


GGAAGTAGTCCTTGACCAGGCAG 
SEQ ID NO: 73 




IgM Constant -I 


GGGAAAAGGGTTGGGCCCGATGCAC 
SEQ ID NO: 74 




Ck-I 


GGGAAAAGGGTTGGGCCCGATGCAC 
SEO ID NO: 75 




Cx-1 


GGAACAGAGTGACACTGGGTGCAGCCTTtiiiUUiii 
SEQ ID NO; 76 - 




CX Dovmstream 


■ TGCCGTCGGCAGGAGGTATTTCATTAi'GACTGTCT 
CCTTGCTATTATGAACATTCTGTAGGGGCCA 

SEO ID NO: 77 




CX - 5' 


GTCAGCCCAAGGCTGCACCCAGTGTCACTUiUii^ 
C 

SEO ID NO: 78 




CX - 3' 


CGTATCAAGCTTTTACTATGAACATTCTGTAGGGG 
CCAC 

SEQ ID NO: 79 
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X,-stuff 1 


CCTTTGATAACACCCA 
SEQ ID NO : 80 




)L-stuff 1* 


GTGTTATCAAAGG 
SEQ ID NO: 81 




yl-stuff 1 


5 ' -CTAGTTTGATAAGGGCC-3 ' 
SEQ ID NO: 82 




yl-stuff 1* 


5 ' -CTTATCAAA-3 ' 
SEQ ID NO: 83 




K-stuff 1 


5 ' -CCTTTGATAACACCAA-3 ' 
SEQ ID NO: 84 




K-Stuff 1' 


5 ' - -3 ' 

SEQ ID NO: 85 



e. runir^o .nd Seauer^i"f> -fPCR Products: PCR products from reactions 
determined to contain the tumor specific variable sequences for heavy and light chains 
5 were cloned directly into plasmid pCR2.1-T0P0 as per manufacturer's 

recommendations, and introduced into ToplO competent E. coli cells (Invitrogen). 
Tw enty four miniprep DNA plasmids were prepared from carbenicillin resistant 



bacterial colonies using the QIAprep Spin Miniprep Kit (Qiagen), and quantitated by 
spectrophotometry. Two hundred ng of each plasmid was sequenced using the 

10 Cy5/Cy5.5 Dye Primer Cycle Sequencing Kit (Visible Genetics). Following the 
completion of the sequencing reactions, samples were electrophoresed on the 
OpenGene Automated DNA Sequencing System and the data was processed with 
GeneObjects software package (Visible Genetics). Additional analysis including 
sequence aligmnents were performed using the SEQUENCHER Version 4.1.2 DNA 

15 analysis software (GENE Codes Corp.). A V-region derived sequence could be 

considered tumor specific if it was present in 75% of the samples, for example, if 18 or 
greater of the 24 form a consensus group when analyzed using the above software 
utilizing the default parameters. Two independent biopsy samples would be compared 
when available. 
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occurrence of mutations to tt.e V„ and V. sequences, i. is no. po^ible a. times |o 

e>mmWo....— ... — 
^„ence-specificPCRstia.e^™P™.on=canemp.oya^^™^^^^^^^^^^^ 
«entifyti»orspecmcin»»no,oW.as).a™.^^^^^^ 
c.H.s..es..ti.e.enera«c»of.^.^^^^^^^^ 

antisensepnmers complimentary tor ,„ ,cfo m NO-69 for IgG, 

constantre^onntiUzedbytheBcellpopulationotmterestCSEQIDm g 

NO-70for,gM.SEQmNO:7. for C, and SEQ ID NO:72 for C.)^ T.e 
X!ls-^fiedoverG.a3sMAXspincartridses.generatinsafir..™ 

IpJreactionsTTtePCR set up utilizes anupstream primer oontatmnga 

to that used for cDNA first strand synthesis (SEQ ID N0.73 lor g , 

, amplifiedina50,lvolmneasfoUows:95 Cforl5mrn,5 

• or f^r <!ec 72 °C for 1 mm for 34 cycles, ano a 
min, followed by 94 »C for 1 mm, 55 C for 30 sec, C 

• t .t72°Cfor7min.ThefinalPCRproductsareseparatedby 
final extension step at 72 L tor / mui. 

. • .10/ agarose gel with ethidium bromide and the band of the 
electrophoresis on a 1 /o agarose gel ^^^^.^ ^ 

appropriate size (-500-600 bp) is isolated are cloned into the pCR2.1 



25 described in le, supra. 
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'.o „ ,rHC,a..dpTRABacHuLC.HC„ constructs was p2Bac(F.g. 2, 

lo,ysi^.s.«e«ceposUio„e..o.eun..tta„scriptiona.co„^^^^^^^ 

, ^ «PV PIO „romotci. For melittm sequence clonmg, 2 re p2Bac was 
,0 baculov^alAcNPVPlOproraote ^^e linear vector was purified 

^1, rx\ The ourified DNA was then eluted with 50 p-i waie 
Chatsworth.CA). Thepunne iu.iq/N fSEO IDN0:15) and 

,5 Me.N/S(SEQmNO:16)werenuxedm,0,ld,g 

Bio*en,ica>s,Mdia„apo«s,I».,andhea.ed.„70 c™ ^ 

.e„>peraturetoannea.con,p,«P-rs.T^^^^^^^ 

digested in 20 reaction with Not I and Spe . for 4 hoMs . ^ 

■<■ jf„ii„»,ini!electrophoressthtoughal5%polyacryiamiu 6 
printers were purtfied foUowmg lectt P 
20 QiaexHresin,»d.heconcentra..onofteDNAforann J 

T.eDHAsotp2Bac vector and ^ealednteutunfta^entw^eh^^ 

TV,P limtion product was transfonned using competent XLl Bi 
" slDir^A andplatedonalS^arbeniciUinagarpiateforov^ 

^'^Cs" Z^cololwereprepar^bystandardprotoc* 

growing at 37 t.Miniprep The resulting vector p2BacM 

25 plasmidsweresequencedtochecktheconstruction.Theresulting 

contained the melittin secretory signal sequence. 
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tennmaldoma ^cNPY polyhedron promoter, creating a second 

under tmscnptronal control of Are AcW P y 
intermediate baculovims expreasron vector p2BacMA. IP 

piasmiu w 6 , . 1 «,atf.r The DNA concentration ot 

...rose gelwitHQlaexntesin and elutcdrn 50.1 wa..mD 

ftevectorwaadctermined. One .g each of pnmers APB/E (SEQ ID J 
APEm (SEQ m N0:18) were mixed in .0 ,1 digestion buffer M, and heated to 70 
,„ rmrd^encooleddowntoroomtemperaturetoannealcomp^P-^^ 
;:percentoftheam,ealedprime,.was.ge.edina.O,reacti„n«^^^^^^^ 

,^Tr The digested primers were then purified from 15/. 
^-'^^"^^r'^'^rnltl^^DNAconcentrationofthedigestedprimers 
po,,acrylam,dege.vr.Q.^-^^^ 

ri:"nLsertratio,and.eligationproduc. 

,5 '"j;^ ,„,,3„dp.atedonaLB-carbenicillinag.p.atefor 

.ingcompetentXU-Blue.^^ P^^^^^^^^ 

sequenced to check the cons placental alkaline phosphatase, 

would contain a secretory sr^al sequenc 
,0 The p2BacMAplasmid was firther transformed mto SCSI 10 £. 

I;.«methylaseactivityforsubse,uentcloningof.heKConstantregtonmto 

Chains. UehumankappaMconstan.andthehuman.gG„cons.antdom^sof 
, S^monoc,„na.antibody9PnwcrcPC.amplifi«.fromHKAcx^c^^ 
humance,l.ine9F12(ATCC#HB8n7,. Tire k constant region was cloned bebmd the 



56 

SDIUB1VRTB\358»»7.05(7_DXI)5!.DOC) 



032077.0003.UTL 
PATENT 



10 as 



aVkaHne phosphatase signal sequence. The IgG,, constant region was inserted 
ao™strL.o™«>en.eU.«„s.retor,signa.s.uence.hnscrea„ng.^v.^^^ 

.o HTTHCFisSa) AvectorcontainingthehumanlambdaWlightcham 

HC,,.i..,w.P™-.rep.achrg.e.Ught 

rainco.LregionwithaUi^tchai„constan.regio„.Thehghtcha.nswere 
:„:te:hvRT;CR^nrachron,c.^phoc^c,en.e.niace«u,arKKAprepara«on. 

ThedetaileddescripUonofthecloningproceduresareasfollows. 

, ^^^m^mMmZsMJ^^^SSmmssmMsm^ Total 
HKA6ont9Fnce«s(ATCC#HBSn7)wasex..c.edusi„gtheRNeasyKit(Q,ag^) 

Zlnranufactn--^— .AsingiestrandedcOHAwass^^^^^^^^^ 
:Up.-rsetr»scriptase(OIBCOBRL,Roc,cviUe,^«>)wttho.go(^^ 
pIers.O„e.wentiethof.hes^thesi.edsin,es^doOHAwasan,^^^^^^^ 
PCRrcactionswithExpa„dHi^Fide.ityTa,(Roche)usingKandIgG„spc,.K 



„l,g„„uc.eo«uc.w-v"--- . ,„„,ified9FI2inmnmoglobulinwere 
,« KO M resoectively). The fragments from amplified iil'Uitnm e 

15 NO.20, respective y; oiaex n resin and etated with 50 ^1 water. 

pmified6oml.5%SeaKemagaiosewithC>iaexnresin 

TheDNAeoneentrationstorthefra9nentswerede.ennined.Thepnnfied9F 

^lg,o«nfragmen.swere,igatedseparatel,i„to.eTA.n(,n«t™^^ 
,„.ngvector.Theligati„nprodnctswere.r— dusingconipet^tX^^ 
,0 .oWandplatedonaLB-earhenicimnagarplateforovemightgrowmg t37 C. 
Miniprepcolomeswe^preparedandtheplasmidDNAwasseouenecd. 

KC„nstantdomain,5.gp.asmidDNAe„„taU.n,aKeonstantre,ona^dJ,^^^^^^^ 

for the vector pZBacMA purified from SCSI 10 E. coU were digested w.«i St„ . and 
,s Idnl ASlObpfra^entcontainingKConstantregionandaT.lkbfragmcnt 
" :::n:;LL:ctorwe.gelpu„Bedwi.Q.cxnande,utedin..lw^^^^^ 
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lle„.iga.e.wi*RapidUga.o„Ki.(Roche, The .igaUon prod„c. we. 
Tsf— goo™pe.e„.XL^Btae..co«a„dp«o„aLB.a*e.c.^^^^^^ 
:love™isht.<>w.gat37X.Mi.p^bac.e.a.co.o.eswe.p^a^an^ 
3 L«o.Hnan.DHAwas.e,uencea.ove.fyproperKC„ns.a„.res.on— . T1.e 

resulting plasmid vector was pTRABacLQ. 

.,.tantdon,ai„wasaddeatothev.torbyfirstdigestins5.sofp|a..idmA 
containing IgG,, constant re^on and 2 ,g plasntid DNA for the vector pTR^acLC 
,„ ITpe IdXhal. A..b^^entof.gO„const.tre,onanda7.4^.asn,entof 
™^.vectorwerege.punr.ed.on,aga.sep,ugswit.Q.e.nand^tedn, 
50ulwa.er Tire DNA concentrations for boft fragments were determmed. The 
ItdtgntentswetethenhgatedwithRaptdUgationKitCRoche,.^ 

^..-.:Wo« ed-using-con^et^™,^^^ 

^ . . ■ of ^17 op Mimnrep colonies were 

,5 carbenicilhnagarplateforovenu^t^wntgatST C. Mtmp 

. . , of thRTsG., insertion were detemineaoy 



earheniciian agar plate for ovemi^t growing at 37 X. Mnnprep 
prepared and the Ugation and orientation of the IgG,, inserfon were determmed by 
prepareu iuiu Hi & t>.*=^ rp^sultine recombinant 

restriction analysis »ad sequencing of the restrtctton sttes. The resultmg 

vectorwaspTRABacHuLC HC,. translational 
This plasraid, pTRABacHuLC«HC„, was nirtner r 
,„ stopeod„nsbetweenthen,eUttinseere.„ryse,uence,andtheC,.tegionse,uen«»^^ 
Ja«calinephosphatasesecretoryse,uenoe.dthea.gionse<,uence,respeet,ve^. 
::con,plLthesent«.i«cations,thepTKABacHuU.HC,,vect„rw.^^^^ 

. .ucneT + Aml -nie linearized vector was then hgated With 
following digestion with Spe I + Apai. me ,ffrr«lFOID 
sealed con,p,«prin.crsr.-ff'<SBQn,N0.2)and.l-s.ffUSEQm 

« NO:83)tointroducethein-ftamestopc„dons. ^"^^"'"-''^^^^^^^ 
modification was subsecuenUy linearised following digestton w,th Stu 1 (AGGCCT) 
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r::Cec«v.y.(T.= addedse,uence3a..^U^.ed.yadouMe — 

purified peripheral Wood .ymphocy.es (PBL, oWained fton, a ch^nic lymphoc^c 
:lJ,cL,pa«e„.disp.ayinsaXa*teha.*.ypewa.e.«ac.ed„s.„s.e 

. „,KeSuoerSorip.Prean.plificatio„Sys.m(GibcoBRL)acoordmg.o 

Z"— ln.OU;dT>wasu.d..p^^^^ 
r"::«a.dedoOKAwasa»P«fied.aPCK — 
— L.d...aL.,a, poraonomeV..S^Ue,.enoe(SEQn.NO 
, do™»ea.pri.e.(SBQIDKO:77,con,p™.od.e.a3.seve.^^^^^^^ 
Uons.an..^o„a.»enasapo„ionofd,e3.— .ed..o„.T.^PCR^^^^^ 
„eredonedin.O*epCRnvec.«r(.nvittogen)a„d.e,ue„ced.oco„finn,d^^^^^^^ 

p..3.id— s.eco.ecacoos-..„n.e,ue.cewa.c^^^^^^^ 

a second PCR. In .his reaction a sense oHgonuc.eo.ide. CX-S' (SEQ ^ N0.78). 
,0 Ilingane„s^eeredDn.m.cstiictionsi.e.co™spondins*ese,uencen,U,e 

r"Ire,o— e,ydowns«ea.ofUandaHindmcon.ainin.an.^^^ 

S „. ,,,„omNO:79)spanningtt.eSTOPcodonunmed,a.ely 

oliBonudeoMdepnmer,0.-3 (StyuJiNvj. ,v 

, v,^ Thfiresu.tins PCR produc. was Coned 
foUowing *e X constan. reg.on were n..hzed. The resulting P 
■ . *»„CR2.-T0P0vec«>randse,uenced. A ftagmen. con.a,mng the X cons.an. 
,n,o pCR2,. TOPU ^^^^ 
7S reeion sequence was released upon Hmd in resmctionir 

25 regions, ^„riction ftagment was gel .solaied and 

depending on onenWion ol Uie insen. 
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coned into pTRABacHuLCKHC,. (Figure 5A). foUowing linearization following Hmd 
,n digestion, generatog an intermediate plasmid containing both the X and k constant 
..ons. Restriction of Uns plasmid with Stu I and Dra HI tesuited in the removal of the 
K sequences. Ms linearized plasmid was ten ligated wid. annealed comptoentary 
primers .-stuff 1 (SEQ ID NO:80) and X-smft 1' to generate the final version of 
pTRABacHuLCXHCyl (Figure 5B). 




20 



25 



FisureSAandSB). Theresultmgexpressio...^- 

unction into Spoiop^afiu^r^a (Sf-9) insect cells to pr^uce recombman 
huddedbaculovirus. -n,e recombinant baculovints was then serially an^hfied m Sf-9 
eeustop^duceahi^titerrecombinantbaculovirus stock. Thishighriterrecombmat^t 

:lvLst„clcwas.henus^.oinfect«».n.(mgh-5,cellsforsu^^^^^^ 

chimeric IgG protein production. A list of all oligonucleotide prime, used ,n the 
construction ofpTRABacHuir^HCorpTRABacHuLCHCcanbefoundrnTable 

After the tumor derived sequences for V„ and/or V. regions are isolated as 
described above,o,igonucleotideprimersinc,uding.hetem,ina.40nucl^^^^^^^ 
„e.ittinleaderpepride(for,gheavychaincloning)(SEQIDNO:8-CAGATCACTA 

GTTTTTATGG TCGTGTACAT TTCTTACATC TATGCG], the termtnal 28 
nucleotides of the alkaline phosphatase leader peptide (for Ig hght chain clomng) (SEQ 

60 
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ro NO-9 - CTGAGTAGGC CTGAGGCTAC AGCTCTCCCT GGGC), and the first 
21 to 24 nucleotides of the respective V„ or V. region proteins are prepared. Reverse 
oligonucleotide primers from the heavy or light chain constant region are used (IgG: 
SEQ ID NO lO - GGAAGTAGTC CTTGACCAGG CAG; IgM: SEQ ID NO:U - 
5 GGGAAAAGGG TTGGGCCCGA TGCAC; IgK: SEQ ID N0:.2 - GATGAAGACA 
CTTGGTGCAGCCACAGUgX: SEQIDN0:13: GGAACAGAGT GACACTGGGT 
GCAGCCTTGG GCTG). Recombinant plasmids identified previously as havmg the 
D elonalV„orV.s^uencesareusedast..platesforasecondroundofPCIt Cycling 

" conditions were as described supra. 

S ,0 piasmid templates were combined with anIgG,,, IgM, IgX, or IgK constant 

2 „^„„primercompleme„.^«>codonencodingaminoacids 141-149. 115-123, 108- 

2 119 andl09-117respectivelyandtheappropriateleader/Vregionfusionpnmer. For 

^ example, for one patient, the primers used wete SEQ ID NO:67 for V„, and SEQ ID 

NO-68forV.(SEQIDNO:67:CAGATCACTAGTrmATGGTCGTGTACAT 

15 nCTTACATC TATGCOGAGATG SffllTGGrGOA.6TeT6GG;-SEQjP-NO:68:- 
CTGAGTAGGC CTGAGGCTAC AGCTCTCCCT GGGCGAAGTT GTGTTGACTC 
AGTCTCC). Cycling conditions were as described above. 

3. , ; p.,, rh^r. VariabI - " >p'"" '"'^"i"" P"P"^"°' 
derived V, product and 2 jtg of the corresponding pTRABacHuLCHC,, or 
20 pTRABacHuLCHCcassettevectordigestedwithSwIandDmin. The350bpDNA 
fra^ent from the patient derived V. region and the 8.4 kb fiapnent for the hnear 
pTRABacHuLCHC or pTRABacHuLCxHC,, vector were purified fl^m agarose gel 
plugs with Qia« n resin =u,d eluted in 50 ^1 water. Tite DNA concentrations for both 
ftagments were determined and then the ftagments Ugated using Rapid Dgahon tat 
25 (Roche). The ligation products were used to transform competent XLl-Blue E. col, 
which were subscuentlyplatedonaLB^arbenicilUnagarplate for overnight growmg 

at 37 'C Miniprep colonies were prepared and.the recombinant DNA plasmids were 



Q 
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verifiedbyresrtction analysis and sequencing. The «sutog vector desired 

pTRABac(NHL-VOLaHC,«rpTT^ao(NHL.VOLC.HC„. 

b HeaviOMVa^l^EsgioiL^^ 
aerivedV„p™duc.a„d2,sof*epTRABac(NHL-V0LC.HC,,o.pTRABaca«L. 

5 VOI.C.HC,casse.,evec.orwcrediges.edwid,*.Iand.p... Tl.e350bpDNA 

st-fi^™*-"'-^^^^^"'^^--^*'^-'"''"'™'' Ted 
pTRABac(NHL-VOLC«HC,, orpTRABac(NHL.VOLC.HC,, vectorwerep^^^^ 

ft„„agarosege.plugswi*Qiaexnr«inandeta,edin50^awa,er. UeDKA 
le„L.onsfo..oU,.^en.swe.de.™neda„dd.end.e.S.-.^^^^^^ 
,0 RapidLi,ation«.(Roohe). The UgaHon p»duc.s were used .o .ansfonn com - 
XLl-Biue coH which were suhse<,„entty piat^ on a LB-carbenicmn agar pia.e or 
ove^ighrgrowingaO^-CMiniprepcoionieswerepreparedandUre— . 
DNA piasmids were verifiedbyresttiction analysis and se,nencmg.Uere^l«^^ 

v ^..nr is desi^ated pTRABac(NHL-VOLC,(NHL.V„)HQ,. pTRABa c(NHL- 

1 ^«.i-»o*-»rknrlincy \C\ a"T 



,5 VOLC.(NHl.V„)HC„ and is assi^ed a reference nunrber corresponding .o-a-pate... 
e.g.,FV8786-001. 




1. MelittinN-terminus 
(MelS/NandMelN/S) 



2. Human Placental 
Alkaline Phosphatase 
N-teminus (APB/E and 
APE/B) 



ACTAGTGCAACG^^ 
ScGCA^OAAATrcrrAGTCAACGTTGC^^^^ 

GCTGCTGCTAGGCCTggaattcc 

&^Cci^GCCTAGCAGCAGCAGCAGCAGCA^^^ 
TGCAGGGTCCCACCATGGATCCGC 

rgg OIDN0:18) ■ 
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3. IgGyi Heavy Chain 
Constant: Upstream 


TGTGACTAGTATGTATCGGCCCATCGGTCTTCCCCCl 
rSE0IDN0:19) 


Downstream 


nTCTAGACTATTATTTACCCGGAGACAGGGAGAU 
(SEQ ID NO:20) . ^^^^ 


4. Kappa Light Chain 
Constant: Upstream 


CTAGGCCTATGTATCACCAAGTGTCTTCATCTTCCCJUU 
CATCT 

(SEQIDN0:21) ^ — — 


Downstream 


CCCAAGCTTCTATTAACACTCTCCCCTGTTGAAGCl 
fSEO ID NO:22) 


4. TP ANSFFCTTON ^^^^CT CELL LINES WITH VARIABLE 



OF RECOMBINANT CHIMER TC PROTEINS; 

5 a. Insect Cell Growth: Two established insect cell lines (S/P and High-5) 

were transfected with modified baculoviral vectors to produce recombinant chimeric 
VH/immunoglobulin and/or Viyimmunoglobulin proteins. All insect cells were grown 
at 28 °C in ESF-921 Serum Free hisect Media (Expression Systems LLP) containing 50 
^ig/L gentamycin in disposable sterile vented shaker flasks (Coming), at 140-150 rpm, 

^,Q_^-^h-no-more-than-5Q%4iquid-volume.-CeUs-W.ere_p,as^^ 2 to 3 days. Frozen 



cells were thawed (Cryo-preservation media: 10% DMSO, 40% ESF-921 medium, 50o/o 
High-5 conditioned media) from a working cell bank for each lot of product or every six 
weeks to assure a continuous stock of exponentially growing cells that was not retractile 

to infection by baculovirus. 
J 5 b. s/9 Cell Transfection and Recombination Assay: The modified 

baculovirus expression vectors containing genes for Vh and/or Vl regions and genes 
encoding immunoglobulin heavy and/or Ught chain constant regions were co- 
transfected into SJ9 cells using the BacVector-3000 transfection kit (hivitrogen). Ten 
individual plaques are picked from agarose overlays. Virus from isolated plaques are 
20 used to infect T-25 flasks seeded with S/-9 cells at 50% confluency in 5 ml ESF-921 
media. Clonal viral isolates ampUfied in T-25 flasks are tested by PGR, using two 
primers (SEQ ID NO:36 - TTTACTGTTT TCGTAACAGT TTTG) and (SEQ ID 
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NO:37 - GGTCGTTAAC AATGGGGAAG CTG) to assure clonality of the isolated 
plaques and that there was no wild type virus contamination. In general, 200 ng 
recombinant transfer vector plasmid was co-transfected with triple-cut Bac-Vector-3000 
as described in the Bac Vector manual (Novagen) using the Eufectin lipid reagent 
5 supplied. This transfection mixture was subjected to serially 5-fold dilutions. One 
hundred microliter aUquots were plated in 60 mm tissue culture dishes containing 2.5 x 
10^ adherent Sf9 cells. After 1 hour, cells were overlaid with 4 ml of a 1% agarose 
solution in ESF-921 culture medium. Ten individual clones were picked from the 
transfected cells grown in agarose overlays after staining for live cells using Neutral 
10 Red (Sigma, St. Louis, MO) at t=144 hours post transfection. Virus was eluted from 
plaque plugs overnight in 1 ml ESF-921 media. T-25 flasks were seeded with Sf-9 cells 
at 50% confluency in 5 ml ESF-921 media, and infected with 0.5 ml of eluted clonal 
virus. Ninety-six hours post infection, 0.5 ml media was removed from T-25 flasks; the 
cells were removed by centriftigation and the supernatant was assayed for 

j5 immuno globulin activit y b y dot blotting on nitrocellulose. The absence of wild type 

virus was also tested by PGR as follows. 

hifectious supernatant (10 ^1) containing recombinant baculovirus was added to 
90 ^1 of lysis buffer containing 10 mM Tris pH 8.3, 50 mM KCl, 0.1 mg/ml gelatin, 
0.45% Nonidet P-40, and 0.45% Tween-20, containing 6 ^g Proteinase-K. The mixture 
20 was heated for 1 hour at 60 °C and the Proteinase-K was denatured by incubation at 95 
°C for 10 min. Twenty five |il of the heated mixture was removed to a fresh PGR tube 
after cooling, and another 25 \i\ of the mixture containing 10 mM Tris pH 8.3, 50 mM 
KCl, 0.1 mg/ml gelatin, 0.45% NP-40, 0.45% Tween-20, 400 ^M each dNTP, 5 mM 
MgCl2, 50 pM each PGR primer (final), and 2.5 U Taq polymerase (Roche) was added. 
25 The viral DNA was amplified for 40 cycles at: 92 °C for 1 min., followed by 58 °C for 
1 min. and 72 °C for 1 min. The recombinant baculovirus primers PH forward (SEQ DD 

NO:36) and PH reverse (SEQ ID NO:37) were used to amplify the polyhedron locus 
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expressing the light chain gene. PCR products were analyzed following electrophoresis 
through an agarose gel. Recombinant baculovirus would ampUfy a 1300 bp fragment, 
while wild type baculovirus would produce a ~ 800 bp fragment with these primer sets. 
Recombinant virus contaminated with wild type virus would amplify both fragment 
5 sizes. 

c. Preparatioii of High Titer Viral Stocks in Sf9 Insect CeUs: Two ml 
from a T-25 primary culture was transferred to a T-75 flask containing Sf9 cells at 50% 
confluency in 10 ml ESF-921 media, and cells were grown for 120 hours at 28 °C. Five 
ml of secondary T-75 cultures was fransferred to a 150 ml shaker flask containing 50 ml 
10 oiSp cells at 2 X 10* cells/ml, and cells were grown for 120 hours at 28 °C. 25 ml was 
transferred from the 150 ml shaker flask into 500 ml of Sf-9 cells at 2 x 10* cells/ml in a 
one liter shaker flask, and was grown at 28 °C. When the cultures reached 20%, viable 
cells as determined by trypan blue staining (approximately 120 to 144 hours post 
infection), the viral culture was harvested by centrifugation at 3000 x g, distributed into 

_1.5 50 T^i sterile tubes, and half of the tubes were stored at 4 °C with the rest at -80 °C. 

This harvested 500 ml high titer (>1 x 108 pfia/ml) viral stock was then used to infect 
High-5 insect cells for immunoglobuHn production. Viral titers (pfu/ml) were 
determined using a Baculovirus Rapid Titer Kit (Clontech, Palo Alto, CA). 

d. Production of Id in High-5 Insect Cells: High-5 insect cells (BTI-TN- 
20 5B1-4) secreted higher levels (2-20 X) of recombinant immunoglobulin compared to 
Sf9 cells, and were chosen for chimeric protein production. Early log phase High-5 
cells (1.0-2.0 X 10* cells/ml) were seeded in 1 liter disposable culture flasks with vented 
closures at 5 x lO' cells/ml in ESF921 Media (Expression Systems LLP). The flasks 
were shaken at 140-150 tpm at 28 °C, and the volume of media in the flasks was 
25 adjusted over time to no greater than 500 ml. When the cell densities reached 1.5-2.5 
cell/ml in 500 ml media, the flasks were infected with high titer recombinant 
baculovims stock at a multipUcity of infection (MOI) approximating 0.5:1 (pfu:cells). 
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The flasks were then shaken at 140-150 rpm at 28 X; the culture was harvested 96 
hours post-infection. 

5. PURIFICATION OF THE CHIMERIC PROTEIN COM PRISING A Vh. 
5 ' IMMUNOGLOBULIN AND A V, -IMMU NOGLOBULIN: 

Cells and debris were removed by centrifugation for 60 min. at approximately 
5,000 X g, followed by filtration through a 0.2^ PES sterile filter unit. Chimeric 
proteins were purified from cleared tissue culture media by affinity chromatography 
with a Protein-A High-Trap cartridge (Amersham Pharmacia, Piscataway, NJ), followed 
1 0 by ion-exchange chromatography utilizing FPLC technology (Amersham Pharmacia). 
The purified chimeric proteins were size separated and buffer exchanged into PBS by 
FPLC chromatography. All reagents used for protein purification were of USP 
biotechnology grade (GenAr, Mallinckrot Baker, Parris, KY) and endotoxin tested by 
the manufacturer. Sterile USP grade water was used to make all buffers and other 
1 5 solutions. Buffers and other solutions were prepared in a biological safety cabinet, and 
filter steriUzed through 0.2 ^im PES filter units. 

a. Protein A Sepharose Affinity Purification of tlie Chimeric Proteins: 
Tissue culture medium was removed from growing culture flasks and spun for 60 min. 
at 5,000 x g to sediment cells and debris. The supernatant was sterilized by filtration 
20 using a 0.2^ PES filter unit. Tris buffer (IM, pH 7.4) was added to the filtered medium 
containing Vh and/or VL-immunoglobulin chimeric proteins to a final concentration of 
20 mM. The buffered tissue culture supernatant was loaded onto a 5 ml HighTrap 
recombinant Protein A Sepharose affinity cartridge at a flow rate of 1 to 5 ml/min with 
a PI peristaltic pump (Amersham Pharmacia) collecting the flow-through in a clean 
25 flask. The column was washed with 25 ml PBS (pH 7.4) at 5 mVmin. The direction of 
the flow was reversed and the column was washed with an additional 25 ml PBS. The 
column was eluted in reverse at 1 mVmin with 0.05 M citric acid (pH 3.5) collecting 1 
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ml fractions. Other protein columns including but not limited to protein G, protein L, or 
any proteins that are able to bind to an immunoglobulin binding domain could be used 

in the same manner. 

b. Ion Exchange Chromatography: A 5 ml High Trap SP Sepharose 

5 cation exchange cartridge was equilibrated with 50 ml of 25 mM citric acid (pH 3.5) 
and 20 mM NaCl. The Protein A eluted Vh and/or VL-IgG chimeric proteins were 
loaded directly onto the equilibrated High Trap SP Sepharose column using a peristaltic 
pump at a flow rate of 1 ml/min. The column was washed with 25 ml 50 mM citric acid 
(pH 3.5) and 20 mM NaCl (Buffer A) at 2 ml/min. The column was eluted with a linear 

10 gradient (0% Buffer B to 100% Buffer B) to collect 1 ml fractions at 1 ml/min. (Buffer 
B =100 mM Na carbonate (pH 10.0) and IM NaCl). The ion exchange eluted fractions 
containing Vh and/or Vt-IgG chimeric proteins were analyzed spectrophotometrically 
by their OD280- The peak fractions were pooled. 

c. Size Exclusion Chromatography: The pooled Ig fraction from SP 
15 ion-exchange was then loaded onto a Hi Prep Sephacryr2WS200-Hi-Re-smuti-on 
column (Pharmacia) that had been equilibrated in 5 column volumes of PBS (pH7.2) 
following a pre-wash in 100 ml sterile water. The chimeric Ig proteins were eluted in 
PBS at a flow rate of 0.5 ml/min and collected in 1 ml fractions. The major Ig peak was 
apooled a sterile filtered through a 0.2|.i filter 

20 6. TDTOTYFIC PPOTETN AND KEYHOLE LIM PffT HEMOCYANIN 
(KLm CONJUGATION , 

Once purified, the idiotypic protein was conjugated to GMP grade KLH 
(VACMUNE, Biosyn Corporation) via glutaraldehyde crosslinking. At least 5 mg of 
purified, sterile idiotypic protein as described, supra, was combined with an equal 
25 weight of KLH in a sterile 15 ml conical tube and the final volume was adjusted to 9 ml 
in PBS. One ml of 1% glutaraldehyde (25% Grade 1 aqueous solution, Sigma) was 
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added dropwise to a final concentration of 0.1%. The tube was then slowly rocked for 4 
hours at room temperature. The conjugate was dialyzed in sterile DispoDialyzers 
(Spectrum Labs) against 2 liters sterile PBS, with three buffer changes over at least 24 
hours in a biological safety hood. The final IgG/KLH conjugate in PBS is aseptically 
5 removed from the dialysis chambers and transferred into a sterile tube, mixed, then 

aliquoted in vials. Each vial of final product was labeled with the lot number, patient 
identifier, vial number and date vialed. Ten percent of the final vialed lot was tested for 
S sterility and a vial was tested for the presence of endotoxin. One vial was retained for 

archival purposes. 

SI 

^ 10 7. PROmiCT TESTS 

a. DNA Sequence of Baculovirus Containing Production Lot 
Supernantant: A 1 ml aliquot of sample of infected insect cell production culture 
supernatant was harvested and cleared of cellular debris by spimiing at 3000 rpm for 5 
min in a desktop centrifiige. At least 0.1 ml of this cleared supern atant containing 
baculovirus particles was combined at a volume ratio of 1 to 9 wiffilysis buffertl OmM 
Tris pH 8.3, 50 mM KCl, 0.1 mg/ml gelatin, 0.45% Nonidet P-40, and 0.45% Tween- 
20), subjected to proteolysis with proteinase K (final concentration 60 ^g/ml) for 1 h at 
60 °C, followed by denaturation for 15 min at 95 °C. Twenty-five ^1 of this lysate was 
then combined with an additional 25 ^tl of the above lysis buffer containing 400 
each dNTP, 5 mM MgCb, 25 pmol forward and reverse oligonucleotide primers (see 
Table 3; SEQ ID NO:34 and SEQ ID N0:31 for Vh Identification and SEQ ID NO:35 
and SEQ ID NO:36 for Vl identification, respectively), and 2.5 U Taq polymerase 
(Roche). Cycling conditions for the PCR of Vl are: initial denatiiration for 2 min at 
92 °C, followed by 40 cycles of 1 min each at 92 °C, 58 °C, and 72 °C, with a final 
extension of 7 min at 72 °C. For the PCR of Vh, cycling conditions are the same except 
that the annealing temperatiire is 64 °C. PCR products were assessed for expected size 



n 



u 



'"^ 15 



20 



25 
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and quantity by agarose gel electrophoresis. Subsequently, two or more nested primers 
were used to directly sequence the PGR products. {See Table 3; SEQ ID NO:30 and 
SEQ ID NO:34 for Vh identification, SEQ ID NO:28 and SEQ ID NO:35 for Vk 
identification, and SEQ ID NO:88 and SEQ ID NO:35 for VX identification, 
5 respectively.) Tlie complete Vh and Vl nucleotide sequences was determined using the 
the OpenGene Automated DNA Sequencing System (Visible Genetics) and sequencing 
analysis software, as described above and compared with the V-gene sequences of the 
pTRABac(NHL-FV-8786-XXX) vector corresponding to that patient's idiotype. 
b. Superose 6 Gel Filtration Chromatography: Gel filtration 
10 chromatography of the purified Id was perfoimed to assess protein purity. Gel filtration 
chromatography was performed using a Superose 6 HR 10/30 FPLC column 
(Amersham Pharmacia) with PBS as the liquid phase. Peak integration was performed 
on the largest 20 peaks by the FPLC software using the following criteria to reject a 
peak from being included in area evaluation: height less than 0.01 Au; width less than 
13— O:O5mlrareaiess-than-0:01-Au/^^^^ 



assayed for human immunoglobulin specific activity by capture ELISA, and compared 

to the OD280 chromatogram. 

c. ImmunoglobuUn Assay; Anti Human IgG ELISA: Microtiter plate 

wells were coated with 100^1 of a 3 ^g/ml dilution of Goat anti-Human IgG heavy 
20 chain specific antibody (Roche) in carbonate buffer overnight at 4 °C, and washed 2 

times with lOO^il TBS (50mM Tris, 150mM NaCl, pH 7.5). Wells were blocked with of 
200^1 TBSB (TBS + 1% BSA) for 1 hour at 22 °C. 

Each chromatogram fraction corresponding to human peak in TBSB was tested. 
One hundred ^1 of diluted sample was added in 2-fold serial dilutions to wells in 
25 replicates, and incubated 1 hour at 22 °C. The assay was repeated with purified Human 
IgGl/K or IgGl/A. standards (Sigma, St. Louis, MO). The wells were washed 4 times 
with 200^1 TBST (TBS + 0.1% Tween 20). The detection antibody was diluted (Goat- 
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D 



anti-Human k or X-HRP (Fischer, Pittsburgh, PA)1 :2000 in TBSB, lOOm was added to 
wells, and incubated for 1 hour at 22 °C. TTie wells were washed 6 times with 200^1 
TBST. One hundred ^1 of substrate (TMB 1 component, KPL Inc., Gaithersburg, MD) 
was added to wells, developed 30 min. and assayed at OD620. 

d. Idiotypic Protein Release Criteria: (1) The DNA sequence of 
idiotype-variable genes in baculovims from production supemantant must be identical 
to the DNA sequence in the production vector. (2) Hie idiotypic protein concentration 
was greater than 0.5 mg/ml based on OD,so. 0) The major peak area was greater than 
90% of area in evaluated peaks on Superose 6 analytical chromatography. (4) The 
major chromatographic peak corresponds to the human IgGK (or X) ELISA activity 
peak. 

The final vaccine product, Id-KLH, was tested for endotoxin levels by a kinetic 
turbidity microplate assay or a Limulus Amoebocyte Lysate (LAL) assay and had a 
level below 350 endotoxm units (EU) per ml. Ten percent of the lot was tested for 

Ys sterility on a 14-day test and-testsWgative-orwas-discarded. 

Table 3 shows a summary of primer sequences used for estabUshing final 
product identity. 



10 



TABLE 3. Primer Sequences Used 
PRIMER NAME 

1. Human Placental Alkaline 
Phosphatase Internal 


for Establishing Final Product Identity. 

PRIMER SEQUENCE (5' 3') 

AAATGATAACCATCTCGC 
(SEO ID NO:25) 


2. Human Placental Alkaline 
Phosphatase External . 


TTTACTGTTTTCGTAACAGT'n ru 
(SFnTDNO:26^ 


3. Kappa Light Chain Constant 
Antisense 


TTGGAGGGCGTTATCC ACCT 1 C 
fSEOIDNO:27) 


4. Kappa Light Chain Constant 
Downstream Internal 


CTGTAAATCAACAACGCACAG 
fSEOIDNO:28) 
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5. Kappa Light Chain Constant 
Downstream External 


CAACAACGCACAGAATCTAG 
(SEQ ID INU:zy) 


6. Melittin Internal 


GGGACCTTTAATTCAACCCAACAC 
(SEQ ID NL):iU) 


7. Melittin External 


AAACGCGTTGGAGTCTTGTGTGC 
(SEQ IDNO:3i) 


8. IgGyi Heavy Chain Constant 
Downstream Litemal 


GGAAGTAGTCCTTGACCAGGCAG 
(SEQ ED NO:32) 


9. IgGyi Heavy Chain Constant 


CTGAGTTCCACGACACCGTCAC 
(SEQ ID NO:33) 


10. IgGyi Heavy Chain Constant 
Downstream External 


TAGAGTCCTGAGGACTGTAGGAC 
(SEQIDNO:34) 


1 1 . Kappa & Lambda Downstream: 


5'-GGTCGTTAACAATGGGGAAGCTG-3' 
(SEQIDNO:35) 


12. PH forward 


5'-TTTACTGTTTTCGTAACAGTTTTG-3' 
(SEQIDNO:36) 


13. PH reverse 


5'-GGTCGTTAACAATGGGGAAGCTG-3' 
(SEQ ID NO:37) 


14. La^ri^ Constant Intemal \^ 


5'-GAAGTCACTTATSAGACACACSAG-3' 
(SEQ rosNO:38) X \^ 
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8. USE OF CHIMERIC PROTEIN OF THE I NVENTION FOR 

TREATMENT OF NON-HODGKIN'S B-CE T J. LYMPHOMA: 

Vh and Vl regions were obtained from a patient with Non-Hodgkin's B-Cell 

Lymphoma. Using the 5' RACE method described supra, genes encoding these regions 

were cloned and inserted into the expression vector and expressed by the methods of 

the instant invention. Table 5 contains the DNA sequences of the Vh and VI regions 

used for the expression vector. The Apa I and Dra IH sites used for cloning are 

indicated by underlining. 
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Table 5: Variable region sequences obtained from a patient. 



VHA/07 




SEQ ID NO:86 



VKA/L6 
GAAATCGTGT' 
CCTCTCCTG 
CTGGCCAi 
CCCAGATT 
GACTGAAGA 
^ TTTT 
i SEQ ID NO:87 

c 



JTTGACACAGTCTCCAGGCACCCTGTCTTCGTCTCCAGGAGACAGAGTCGC 
'TGCAGGGCCAGTCAGAGTGTAAGAAGTTACTTAAGTTGGTATCAACAGAAGG 
^GGCTCCCAGGCTCCTCATCCATAATGCATCCAGTAGGGCCACTGGCATCCCG 
GATTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGTCGCCTAGA 
'GAAGATGCTGCAGTTTATTACTGTCAGCAACTTTATTTCTGGCCTCCGATATTAT 
'CGGCCCTGGGACCAAAGTGAATATCACACGAACTGTGGCTGCACCAAGTG 

m NO:87 



The isolated recombinant chimeric immunoglobulin protein produced for this 
5 patient from the genetic information detailed above was conjugated to KLH and 

administered with GM-CSF five times over a six-month period as described supra. A 
CT scan was performed on the neck and pelvis areas of the patient prior to 
administration of the therapy and 9 months later. A comparison of the sum of the 
diameters of 6 tumor masses revealed a 60% reduction nine months following therapy 
10 initiation. (Note that these figures are not adjusted to accommodate the size of the 
lymph node prior to diagnosis of the disease (See, Cheson et al., J. Clin. Oncol., 
17(4):1244, 1999.) 
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Table 6: Reduction in size of lymph nodes following treatment. 





PRIOR TO TXT. 
(Product of diameters; cm^) 


9 MONTHS POST TXT. 
(Product of diameters; cm^) 








LYMPH NODE 1 


6.16 


2.8 


LYMPH NODE 2 


5.0 


1.6 


LYMPH NODE 3 


3.3 


1.17 


LYMPH NODE 4 


3.78 


1.44 


LYMPH NODE 5 


1.92 


1.0 


LYMPH NODE 6 


1.08 


0.80 


SUM OF DIAMETERS 


21.24 


8.81 
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